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ABSTRACT 

This curriculum guide contains an outline of the 
scope and sequence of science concepts to be developed in grades 1-4 
in the schools of the Iberville Parish system^ Louisiana, Concepts 
from the life sciences^ earth sciences^ and physical sciences are 
presented in the form ol: an individualized instructional program in 
which the material within each science area is grouped according tr 
level of complexity. The guide was teacher developed and intended for 
use in lesson planning as well as for providing comprehensiveness and 
continuity for the science program. (PEB) 
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Acscarch for the materials in tlii.s quide was conducted 
by a spocially forned coimnittee of Iberville parish science 
teachers. The committee's responsibility was to outline a 
scopo and sequence of science concepts to be developed in 
qrades one throunh twelve. 

Included in qrocles one through six are concepts taken 
fro^^ life sciences, earth sciences, and physical sciences. 
The seventh qrade is devoted entirely to the life sciences , 
the eiqtn qrade to earth sciences, and the ninth qrade to 
the physical sciences. Presented in the tenth, eleventh, 
and tweirh qrades are concepts from biology, chemistry, 
and [:ihYsics, respectively. 

It is lioped tliat the guides will be of help to teachers 
m pref)aring their plans, as well as providing a degree of 
comprehensiveness and continuity to the science program. ' 
[Ise of the guides v;ill probably show a need for revision of 
ccncepLS at sone levels. Once this is accomplished, acti- 
vities will be selected to implement the development of 
concepts at all levels. 



LEVEL 1 



Life Science 

A. The characteristics of all living things are: 

1. Living things grow. 

2. Living things move in some way. 

3. Living things reproduce their own kind. 

4. Living things must have food and water. 

5. Living things need air. 

B. The ways in which living things can be compared are: 

1. Size. 

2. Shape. 

3 . Structure. 

4. Color and markings. 

5. Locomotion. 

C. Plants 

1. Structure 

a. Most plants we know have roots ^ stems, and 
leaves. 

b. At different times most plants we know also 
have flowers and seeds . 

2 . Classification 

a. Some plants grow on land; some, in water. 

b. Plants have many different kinds of stems. 

c. The stems of some plants help us tell one 
plant from another. 

d. Plants have many different kinds of roots. 

e. The roots of some plants can help us tell one 
plant from another. 

f. Plants have many different kinds of leaves* 

g. The leaves of some plants can help us tell 
one plant from another. 

h. Plants have many different kinds of flower<i, 

i. The flowers of some plants c;in help us tell 
one plant from another. 

j. Plajits have many different kinds of seeds an4 
seed coverings . 

(1) We call some seeds and seed coverings 
fruit. 
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(2) We call some seeds and seed coverings 
vegatables . 

(3) We call some seeds and seed coverings 
nuts . 

k. The seeds and seed coverings can help us tell 

one plant from another. 
1. Combinations of plant parts can help us tell 

one plant from another. 

3. Life Activities 
a • Reproduction 

(1) Plants can reproduce their own kind 
through seeds that are planted, 

(2) Plants can reproduce their own kind 
through seeds that are dispersed. 

(3) Some plants can reproduce new plants 
from parts of old olants * 

(4) Some plants reproduce new plants from 
spores . 

b. Green plants make arid store their own food, 

c. A plant grows in tv;o ways : down (roots) into 
the soil and up into the light (stems and 
leaves) . 

4. Conditions for Life 

a. Different plants need different things in 
order to grow. 

b. Most plants need sunlight, air^ and water to 
grow. 

c. Plants need good soil* 

5. Cliange and Adaptations. 

a . The seasons make plants change . 

D. Animals 

1. Structure 

a. The size and structure of an organism is de- 
termined by heredity and environment . 

2. Classification 

a. There are many different kinds of animals. 

b. Some animals live on land; some in water; 
and s ome in the air. 

c. Differences in general size are often dis^ 
tinguishing characteristics of animals, 

d. Differences in kinds and shapes of body parts 
are often distinguishing characteristics of 
animals. 

e. Differences in body covering are often dis- 
tinguishing characteris t ics of animals . 

f. Differences in color and markings are often 
distinguishing characteristics of animals. 

g. The following animals have certain character- 
istics which distinguish them from other ani- 
mals : 

O 
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(1) Pish, 

Most fisb have scales. Live in wa** 
ter, and breathe by means of gills, 
b. Most fish lay eggs. 

(2) Amphibians, (frogs, toads) 

a. Amphibians lay eggs in water, 

b. Tadpoles hatch from eggs and live a 
fishlLke existence, breathing with 
gills . 

c. The tadpoles change, grow lungs, and 
move out of the water, 

d. They become aciult anphibicins, living 
on 1 and • 

(3) Reptiles, (snakes , turtles , lizards) 

a. Reptiles are covered with scales or 
scaly plates. 

b. Most lay eggs . 

c. They breathe with lungs, 

(4) Birds. 

a* Tlie bodies of l.irds -re covered v;ith 
feathers . 

b. Birds have two legs and two wings. 

c. Most birds fly. 

d. They lay hard-shelled eggs. 

e . They breathe with lungs . 

(5) Maiamals* 

a. Mammals have hair on their bodies. 

b. They breathe with lungs. 

c. They have legs and/or arms and have 
hahy young. 

d. Man is a mammal. 

(6) Insects* 

a. Insects have six legs and two feelers 
or antennas . 

(7) Spiders. 

a. Spiders have eight legs. 

3. J-ife Activities 

a . Reproduction 

(1) Some animals reproduce their own kind 
through eggs laid externally, and some 
2mimals pass through a cycle of change 
from eqq to adult. (butterfly and froa) 

(2) Mammals bear their young alive and the 
offspring of mammils resemble the par- 
ents . 

b. Locomotion 

(1) Animals can move about. 

(2) Animals cam walk, swim, run, crawl, and 

fly. 

(3) Some animals can use two or more methods 
of movement. 

4. Conditions for Life 

a* Animals need food, air, water, and sunlight • 
O b. Animals need shelter. 

ERIC 
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c. Animals need other animals. (Some animals 
need other animals for food.) 

d. Man needs pl2mts and animals. 

e. Man needs food, plenty of rest, exercise, 
and proper clothing. 

f. Man must have good health habits. 

5. Change and Adaptations 

a. Animals have different kinds of shelter. 

b. Animals may be wild or tame. 

c. Tame animals are usually pets. 

d. There are helpful and harmful animals. 

e. Man must practice rules of work and play. 

f. Animals in the past are different from the 
animals of the present. 

6. Conservation 

a. We protect some plants and animals from their 
enemies . 

b. Life in the past is reconstructed from fossil 
remains and preserved specimens. 

JI« Physical Science 

A. Structure of Matter 

Iv Matter exists in various forms and states. 
2. Matter exists as a solid, liquid, or gas. 

B. Changes in Matter 

1. The state of matter can change. 

2. Changes in the state of matter are determined by 
heat. 

3. Heat energy can be used to change a solid to a 
liquid. 

a. When ice fcs heated, it changes to water. 

4. Heat energy is given off when a liquid changes 
to a solid. 

a. When water loses enough heat, it changes to 
ice. 

b. v/hen witer freezes, it changes from liquid 
to a solid. 

5. When liquids evaporate, gases are formed. 

6. Heat energy is needed for evaporation to occur, 
a. When water is heated, it changes to water 

vapor. 

7. Matter changes in state as the temperature changes* 

a. We use a thermometer to find the temperature • 

b. Heat makes the line, or column, on a thermo- 
meter rise. 

c. Heat from the sun makes the temperature go up. 

C. Energy 
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1. Energy must be used to set an object in motion or 
to alter its motion. 

a. Mechanical energy nay be used to set an ob- 
ject in motion. (Food is a source of energy.) 

b. Electric energy may be used to set an object 
in motion. 

(1) Electricity gives heat and light* 

(2) It may be turned on or off. 

(3) Electricity travels through wires. 

c. Chemical energy may be used to set cm object 
in motion. (Gasoline and other fuels are 
sources of energy. 

d. Heat is a form of energy. (Chemges in the 
state of energy are determined by heat,) 

e. The energy in moving air or wind may be used 
to set an object in motion. 

f . The energy in moving water may be used to set 
an object in motion. 

g. Light is a form of energy. 

(1) The sun is a source of light. 

(2) Electrical energy can make light. 

(3) Light travels in straight lines. 

(4) Light passes through some things. 

(5) Light cannot pass through some things. 

(6) Light has many uses. 

(a) It helps green plants to grow. 

(b) we need light to see. 

h. Sound is a form of energy. 

(1) Sounds are all around. 

(2) Sounds are made by things that move. 

(3) Animals and other things make soxmds. 

(4) We use sound to speak and listen. 

(5) Some sounds are walking, laughing, sing- 
ing, and cri'ing. 

(6) Sounds can be musicals 

(7) There are loud sounds and soft sounds. 

(8) There are low sounds and high soxmds. 

(9) Some sounds are unpleasant. (noise) 

(10) Sounds, or the absense of sounds, tell 
what xs happening. 

(11) Sound travels through all kinds of mat- 
ter. 

(12) Sound is heard with the ears. 

(13) We have machines that help us to hear 
sounds. 

2. ^^hen energy changes from one form to another, the 
amount of energy remains unchanged. 

Forces and Motion 

1. Energy is used to do work. 

a. Energy is used to overcome friction. (Friction 
is that which holds things back and also wears 
things out when they are dragged.) 
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b. More energy is needed to overcome sliding 
friction than to overcome rolling friction, 
(It is easier to move ourselves and other 
things on wheels than without wheels.) 

c. The greater the amount of work done, the 
greater is the amount of energy being used, 

d. The rate at which energy is used determines 
how fast the work can be done. (Going faster 
meems more work is done per unit time.) 

2. Mor^ work can be done in less time when machines 
are used, 

a. Fuel^ used in a machine^ supplies energy at 
a faster rate. 

b. Many large and small machines are used to 
make work easier. 

(1) The wheel and axle is a simple machine, 
12) The pulley is a simple machine. 

c. Machines are used in the home and at school, 

d. We use machines to cut materials ^ and we ride 
in some machines, 

e. Machines can be used during work and play. 

3. Work is a force acting through a distance. 

4. Energy must be used to work against the pull of 
gravity. (Gravity is a force which pulls every- 
thing toward the center of the earth.) 

5. Force is used to counteract force. 

a. We can overcome the force of gravity on boob 
things when we lift them or when machines 
lift them. 

b. To make emything go up^ some force must push 
or pull against the force of gravity with a 
greater force. 

(1) A force is necessary to mak^ things move, 

(2) Force can be applied either to push or 
to pull. 

(3) Lifting is either pushing or pulling up. 

(4) It takes more force to lift heavy things 
than light things. 

(5) It takes less force to move things when 
wheels 2 re used. 

(6) Different kinds of force can be used to 
make things move. 

(a) The force of animal muscles. 

(b) The force of engines. 

(c) The force of electricity. 

(d) The force of springs. 

c. Magnetic forces can be used to overcome the 
force of gravity, 

(1) A magnet attracts some kinds of metals— 
mainly iron and steel. 

(2) A magnet has a north pole and a south 
pole. 

(3) The strength of a magnet is greatest at 
the ends. 
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(4) Like poles repel; unlike poles attract. 

(5) Magnets have different shapes, 

(6) Kagnets can make other metals magnetic. 

(7) Some magnets are stronger than othere. 

(8) The pull of a magnet can act through 
thin sheets of niany things. 

(a) Paper. 

(b) Thin wood^ 

(c) Cardboards 

(d) Glass. 

(e) Aluminum cookie sheets. 

(9) The needle in a compass is a magnet. 

(10) Electricity gives rise to magnetism. 

(11) Electricity and magnetism can be used. 
6. The greater the force, the greater is the amount 

of work done. 



III. Earth Science 
A. Astronomy 



1. The Stars 

a. The stars give us light at night. 

b. The stars look small because they are so far 
away . 

c. Some stars are larger than the sun, and some 
are smaller than the sun. 

d. We cannot see the light from the stars in the 
daytime because the sunlight is stronger. 

e. Some groups of stars make paterns in the sky. 

2. The Sun 

a. The sun is a star that shines all the time* 

b. The sun is big, round, very hot, etnd very far 
away. 

c. The sun is a ball of hot gases which are so 
hot that they give off bright light. 

d. The sun warms all things, especially the 
earth. 

e. The sun is the star closest to the earth. 

f. The sun is the source of our light energy. 

g. The sun must shine for us tc see shadows. 
(1) A shadow is made by something that gets 

in the path of the sunlight and does not 

let the light through. (Wien clouds 

move, their shadows move across the earth.) 

3. The Moon 

a. The sun shines on the moon. 

b. The moon sends out the light that comes from 
the sun. 

c. It is seen mostly at night, but can sometinoe 
be seen during the day. 
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d. The moon's movement around the earth sometlMa 
brings it into our daytime sky, 

e. The moon is closer to the earth than it is to 
the sun. 

f. The moon moves around the earth about once a 
month. 

g. In moonlight, things are much less easily seen 
than in sunlight. 

h. It is safe to look directly at the moon. 

4. The Planets 

a. There are nine planets in space. 

b. All the planets move around the sun. 

c. All the planets get light and heat from the 
sun. 

d. We live on the planet earth. 

(1) The earth is a great ball in space. 

(2) The globe is a model of the earth. 

(3) The earth turns around all the time. 

(4) The time it takes the earth to turn all 
the way around is 2^ hours, or one full 
day. 

(5) Half of the earth is always in daylight 
while the other half is in darkness. 

(a) When our part of the earth is to- 
ward the sun, we have day. 

(b) When our part of the earth is no^ 
towaird the sun, we have night. 

(6) The earth also moves around the sun. 

(7) It takes one year for the earth t6 go 
all the way around the sun. 

5. Space 

a. An astronaut is a specially trained pilot who 
travels through space. 

b. An astronaut passes through the earth's atmo*- 
sphere and enters space, where there is prac- 
tically no air. 

c. The capsule is the part of the rocket in which 
the astronaut rides. 

d. He can look out of his window and e the 
earth as he travels around it in space. 

B. The Earth 

1. The earth is made of land, water^ and air. 

a. There are four different kinds of land on our 
earth. 

(1) Rock* 

(2) Clay. 

(3) Sand. 

(4) Soil. 

b. All forms of land are continually changing as 
they react to weather, earthquakes, volcanism, 
water, and other factors. 

c. All forms of land begin with the breakdown of 




rock. 
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b. 



c. 
d. 



(1) Ther^ are many kinds of rocks • 

(2) Some rocks are soft and many are hardn 

(3) Freezing r thawing , heating and coollngt 
water, plemts, and wind cause big rocks 
to break Into little rocks. 

Sand is foraed by the breakdo'vm of rock» 
(wind plays an important part in the forma- 
tion of SE^nd.) 

Rocks change into a fine powder called clay* 



form of clay change into the doughlike form 
of clay.) 

Soil is made of rocks, saTid, clay and the de- 
cayed parts of plants and ;inimals. 

(1) Some soil is good cind plants will grow 
in it. 

(2) Some soil 14 not good and plants will 
not grow in it. 

(3) Soil is the result of a long continuous 
process of change. 

(4) Without soil maui could not exLstr for 
man is directly or indirectly dependent 
on fioil for food. 

> of the earth is covered with water. 

The bodies of water found on the earth are: 

(1) Oceans. 

(2) Seas. 

(3) Lakes. 

(4) Ponds. 

(5) Streams. 

(6) Rivers. 

(7) Swamps. 

The most familiar f or ;i of water is its liquid 
state • 

(1) v^e drink water in its liquid state. 

(2) :7e swim in water 

(3) We wash clothes in water, 

(4) We bathe in water. 

(5) Water has many other uses. 

;^nien steam appears while boiling water, this 

is the gaseous state of water. 

Water can appear in many forms in the solid 

state. 

(1) Frost. 

(2) Isicles. 

(3) Snow. 

(4) Sleet. 

(5) Hail. 

(6) Icebergs, 
earth is made of air. 

Air is real and all around us. 

We cannot see air, but we can feel it« 

Air is in soil and water. 



(Volcanic rocks) 
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d. Air takes up space « 

(1) We use air in such things as balloons 
and tires. 

(2) Air can keep water out of hollow things* 

(3) If air can leave a container, water can 
enter, 

(4) We know that air is leaving or entering 
a container by bubbles in the water. 

e. The earth is surrounded by an enonoous ocsan 
of air called the atmosphere. 

f. Moving air is called wind. (Wind cem move 
things. 

g. Airplanes fly in the air. 

(1) Airpleines fly over, under, auid through 
clouds. 

(2) Air pushes on the underside of the wings 
of the air{5lanes. 

(3) Parts of the tail move. 

(4) Parts of the wings move. 

(5) Thrust is the force that moves the air* 
plane forward. 

(a) A propeller provides the thrust on 
a piston-^driven airplane. 

(b) A jet engine delivers thrust to th« 
jet-propelled airplane. 



C. Weather 



1. There are majiy kinds of weather 

a. What we wear and what we do outdoors depend 
on weather. 

b. Some types of weather are: 

(1) Sunny. 

(2) Cloudy. 

(3) Rainy. 

(4) Windy. 

(5) Wanru 

(6) Cold. 

c* The sun is still shining on a cloudy day. 

(1) Clouds have different shapes. 

(2) The wind moves clouds across the sky. 

(3) Sometimes clouds hide the moon and stars 
at night. 

(4) On some days, clouds get darker and it 
rains« 

d. Clouds and precipitation result form the cycl« 
of evaporation and condensation. 

(1) Heat from the sun helps to evaporatf^ wa* 
tfir. 

(2) Wiiter is always evaporating. 
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(3) ''Then water evaporates, it goes into the 
air and becomes a a^n — vater vapor. 

(4) When air is cooled enough, some of the 
water vapor in it will ciiange into water 
and form a cloud. 

(5) Clouds, whether in the sky or n^rar the 
ground* are mad<2 of tiny droplets of wa-" 
ter. 

(6) VTnen the drops become big enough and 
heavy enough^ gravity pulls them down 
to the earth as rain. 

e. Wind is air in motion, 

(1) Wind blows from different directions • 

(2) Sometx-Tnes the wind has more force ^ and 
sometimes it has less force. 

(3) Sometimes the wind helps us? sometimes 
it harms us, 

f. We use a thermometer to estimate temperature. 

(1) When the liquid in the thermometer goes 
down, the weather is colder, 

(2) Wl^c-n the liquid in the thermometer goes 
up, the weathpr is hotter, 

(3) Snow falls instead of rain if the 
weather is cold enough* 

(4) The thermometer helps us to know how to 
dress. (People should wear warmer clothes 
in colder weather.) 

(5) The thermometer helps us in taking care 
of plants and animals . 

Climate 

&. A desert is a place where there is very lit- 
tle rain , 

Plants and animals that do not need rauch wai- 
ter live in the desert » 

c. Jlost plants and most animals live in places 
where there is plenty of rain., 

The tour seasons are autumn ^ winter, spring^ and 

s ammo r • 

a. Fail is another name for autumn, 

(15 Fall begins on Septeml-^er 21, or 22. 

(2) heaves change colors and fall from trees. 

(3) It is cime to rake the leaves ^ 

(4) It is harvest time for corn, hay, purap- 
kins r and apples 

(5) It is time to get ready for winter. 

(6) Ducks and birds fly nouth, 

(7) The days aro cooler, 

(8) We wear sweaters^ 

('.)) It is time for fall flov/ers to app'aar. 
(goldenrod) 

(10) Seeds are flying. 

(11) Muts fall and animals hide them. 
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(12) Grass turns brown* 

(13) We see l^g^t frost on the ground. 

(14) Proge and turtles go to sleep. 
(15i We see a full moon. 

(16) The Big Dipper is very prominent. 

(17) It is time for Hoiloween, Thanksgiving # 
and school days. 

(18) Some animals have colors that help them 
hide in the leaves. 

(19) It is tiiae for footbaill> 
Winter begins on December, 21 or 22. 

(1) It is cold in the winter. 

(2) Sometimes we see snow, 

(3) We must drive our cars with care on icy 
streets. 

(4) We must walk carefully on icy walks « 

(5) Some animals are asleep-. 

(6) Most trees are bare. 

(7) We need to feed the birds. 

(8) Evergreen trees stay green. 

(9) Shadows are longer. 

(10) The days are shorter and the nights are 
longer. 

(11) Water freezes. 

(12) If we have snow, we can make snowman* 

(13) It is the Christmas and tho New Year 
season. 

c. Spring is on March 21. 

(1) Leaves grew again. 

(2) Grass gets green. 

(3) Flowers bloom. 

(4) Trees bud. 

(5) Birds return < 

(6) It is time to plant seeds. 

(7) Snow melts in the North. 

(8) It is time to fly kites. 

(9) Many baby animals are born. 

(10) Mother birds lay eggs. 

(11) Birds build nests. 

(12) Warm days are hero. 

(13) Frogs lay eggs. 

(14) we wear light clothe ». 

(15) It is Easter time. 

(16) It^ is a good time for afternoon walks « 

(17) Moths come out of cocoons. 

(18) We can see tadpoles with long tails 8wim* 
ming about. 

(13) Squirrels are running here and th^re. 

(20) Baby ducks hatch from eggs. 
^21) Good days to roller skate. 

(221 The Big Dipper ia high in the sky. 

d. Summer is on £I^e 21. 

ERIC 
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(1) Sumer is vacation time* 

(2) It is hot in the suramer. 

<3) We have picnics in the sumzQ^r, 

(4) Water in the brock is warm for wading, 

(5) Leaves and plants ar^j green • 

(6) We go swiTOning, 
{?) We can go boating • 

(8) It ie time to gather gardon vegetables* 

(9) Everything i<9 in full bloom* 
(10) The sun is very high in the sky. 
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SCIENCE 



Life Sciences 

A. Living things 

1. Living things are made of cells. 

2. Living things need food, water and air. 

3. Living things are products of their heredity and 
environment, 

4. There are different forms of living things. 

5. Classification of living things is based on char- 
acteristics held in common within the group. 

6» Living thin<jS are grouped according to common 
attributes. 

7. Related living things reproduce in similar ways. 

8. Living things are interdependent with one another 
and their environment. 

9» Living things live and grow within limits of tol- 
erance in their environment. 

10. There is an interchange of material and energy 
between organisms and the environment. 

11 • Living things depend for their energy on a flow 
of materials from the environment. 

12. Living things are specially adapted to special 
environments . 

13. Living things change. 

B. Plants 

1. Structure 

a. Plants have flowers. 

b. Flowers make seeds. 

c. New plants grow from seeds. 

d. Seeds, leaves, stems, roots and fruit are parta 
of plants that we eat. 

e. Fruit contains seeds. 

f. Leaves and stems grow up. 
g» Roots grow down. 

h. Plants grow from seeds, bulbs, and parts of 
other plants . 

i. Roots make a root system. 



Classification 

a. Algae ar3 plants 

b. All plants are not qreen , 

c„ There are many kinds of plants, 

d. An organism is a product of its heredity, and 
environment. 

e. Seed plants are complex organisms, having 
special adaptations to a land environment. 

f. There are different forms of living things, 
q. Classification of living things is based on 

characteristics held in common within the group. 

h. Plants belonging to the same family have 
common characteristics. 

i. Living thinqs are grouped according to common 
attributes. 

j . A nut is a seed. 
Iiife Activities 

a. Nutrition 

(1) Green plants capture the energy of sun- 
light and store it in food. 

(2) There are many nuts and seeds in the fall. 

(3) Some foods spoil, and some foods do not 
spoil . 

(4) Flour is made from seeds. 

(5) We can make many kinds of foods from 
flour. 

(6) Cereals are made from seeds. Sometimes 
these cereals are used whole and some- 
times they are ground up. 

(7) Some of our food comes from plants. 

(8) Only green plants can make their own food 
by using chlorophyll. 

(9) Plants may store food, which is used by 
animals, in roots, stems, leaves, or fruits. 

(10) Some plants do not malce their own food. 

(11) We eat foods that come from different parts 
of plants. 

b. Reproduction 

(1) Hew plants grow from seeds. 

(2) Plants come up as seedlings. 

( 3 ) r»eeds travel . 

(4) Living things are products of their heredi- 
ty and environment. 

(5) Related living things reproduce in simi- 
lar ways . 

(G) Plants must scatter their seeds in order 
to keep their kind alive. 

(7) New plants may be started from seeds, 
roots, bulbs, or cuttings. 

(8) Seeds are transported from place to place 
by various means. 

(9) Most plants make seeds in the fall. Many 
of tViese seeds lie in the ground until 
spring. Then they begin to grow. 



(10) Every seed contains a tiny plant. 

(11) Fruit contains seeds. 
Conditions necessary for life 

a. The life and growth of a plant is affected 
its environnent. 

b. Living things are interdependent with one 
another and v;ith their environment. 

c. Water and air are essential to the growth and 
developments of plants. 

d. Sunlight is essential to the growth and denrel- 
opment of plants. 

e. Organisms live and grow within limits of tol- 
erance in their environment. 

f. There is an interchange of material and energy 
between organisms and the environment. 

g. There are many kinds of soil. 

h. Most plants grow better in good garden soil 
than in sandy soil. 

i. Plants need water and light. 

j. People take care of some plants. 

k. Some plants grow without the care of people* 

1. Plants need food and water. 

m. Green plants must have light. 

n. Algae grow in sunlight. 

o. Living things depend for their energy on a flow 

of materials from the environment, 
p. Seeds protect themselves from being eat€m by 

animals. 

q. The capture of radiant energy by green plants 
is basic to the maintenance and growth of all 
living things , 

r. Seeds can grow only where there is soil, mois- 
ture , warmth^ and air. 

Change 

a. Adaptation 

(1) Living things are specially adapted to 
special environments. 

(2) Plants grow in different plac-.s: each 
having its ovm environment. 

(3) Plants vary according to seasons. 

(4) Changes occur in leaves , growth r leaf 
seeds ^ and seeds during different seasons. . 

(5) Living things are in constant change. 

(a) Forms of living things have become 
extinct. 

(b) Life forms change within their own 
life span. 

(c) Some life forms have adapted to a 
changing environment while others 
become extinct. 

(6) Plamts and their seeds cannot grov/ in the 
cold. 

(7) Some plants do not live in the winter. 

(8) The seeds of these plants will stay in 
the ground until the next spring. 



(9) In the spring they will grew. 
(10) Plants change as seasons change, 
b. Extinction 

(1) Some plants live for many years « 

(2) Plants have changed over the years. 

(3) Fossil records provide evidence of pre- 
historic development. 

(4) Changes in environment affect the life ' 
and growth and development of organisx" .* 

(5) Organiszas are products of heredity and 
environment. 

(6) Living things are interdependent ^ith their 
environment . 

(7) Living things change. 
6 . Conservation 

a. The seeds of plants stay in the ground until 
the next spring. 

b. Plants and animals adapt to the changing 
seasons. 

c* All green plants need water to grov# Plants 
need light to grcv. 

d. Plants and animals in an aquarium help each 
other • 

e. Many things go together to make soil. 

f . Earthworms help to make soil good for farodng* 

g. Water breaks rocks into soil. 

h. Water carries away soil. 

i. Wind carries aways soil. 

j . The farmer pxx>teats his soil . 



Animals 



1. Structure 

a. There are many different kinds of animals. 
They are different in some ways but in some 
ways they are all alike. They are bornr they 
eat, and they grow up to have babies of their 
own. 

b. The eyes are part of the body. 

(1) Eyes differ in color and shape » 

(2) All eyes work alike. 

(3) We see with our eyes, 

(4) We must care for our eyes. 

(5) The iris and pupil are parts of the eye. 

c. The ears are part of the body. 

(1) The ears are part of the body. The ear 
has three main parts: outer ear, middle 
ear, and inner ear. 

(2) The outer ear catches sound waves* 

(3) The ear drum vibrates, or moves. 

(4) Vibrations go to the middle ear. 

(5) Vibrations move through the inner ear. 

(6) The auditory nerve takes the message of 
sound to the brain. 



The nose is part of the body 

(1) Air goes in and out of the nose. 

(2) We breathe through our noses, 

(3) We smell things with our noses. 

e. Healthy bodies have healthy parts, 

f. Permanent teeth replace baby teeth. 
Classification 

a. not all animals have bones. 

b. Insects do not have bones. 

(1) Insects must have food. 

(2) Insects follow definite cycles. 

(3) Most insects change in some ways as they 
grow. 

(4) Insects are aware of what goes on around 
them . 

(5) Some insects are helpful. 

(6) Some insects are harmful, 

c. Animals are classified according to many dif- 
ferent things, bones, skin size, hair color, 
blood, etc. Amphibians live in stages. 

d. Net all animals are warm blooded. 

(1) Fish are cold blooded animals, 

(2) Snakes are cold blooded animals. 

(3) Some animals have shells. 

(4) Birds are animals with feathers. 

(a) Birds build nest 

(b) Each kind of bird makes its own kind 
of nest. 

(c) Seme birds build very good nest, 

(d) Little birds hatch from eggs. 

(e) When little birds grow up they look 
like the mother or father bird. 

(f) Many kinds of birds are helpful to 
people. 

(g) People should protect and help feed 
birds . 

Life Activities 
a. Nutrition 

(1) We must learn proper eating habits. 

(a) Good health requires a regularity in 
eating. 

(b) Milk and water are essential for od 
strong bodies. 

(c) We should eat wholesome meals. 

(d) Correct eating habits aid the diges- 
tion of food. 

(2) Food comes from many places in the world. 

(a) Food is kept clean in containers. 

(b) We should wash vegetables and fruits 
before we cook or eat them. 

(c) There may be germs in dirt on food* 

(d) Germs on dirty hands could make us 
sick . 
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(e) We should wash our hands in vrarm 
soapy water before we eat, 

(f) Dirt can pile up in tiny folds in our 
skin, 

(g) Some foods must be prepared before 
eaten • 

(h) We use tools to get our food ready to 
eat. 

(i) Teeth are tools that cut, tear, cruRh,. 
and grind. 

(j) Animals have the right for eating the 

kinds of food they need, 
(k) We must clean our tools and dishes, 
(1) We need many different kinds of food 

to keep us well and growing * 
(m) We should rest after meals, 
(n) We can do many things to keep well* 

(3) Some animals eat plants. 

(4) Some animals eat other animals. 

(5) Each animal has its own method of getting 
food . 

(G) Plants store food that can be eaten by 
animals . 

(7) All animals need food to grow. 

(8) Plants and animals in an aquarium help 
each other. 

(9) People and animals store food . 

(a) Some animals storo nuts and seeds. 

(b) We store and eat nuts and seeds. 

(c) \\c Htoro fof^Al so ttiat j-je can have 
differopt .':irvi:-, of -^"ood in the v/inter. 

(d) i-:q can dry foo.: . \:c: can put food in 
cans , j ar:i , boxes or bags . We can 
keep food col^i • 

(10) Some of our food comes from plants and 
soma comes from animals. 

(11) The food requirement of living things may 
vary* 

(12) Some animals feed their babies and some 
babies feed themselves. All animal babi^f: 
are hungry and must have the right food to 
help them grov/. 

(13) V^ater is necessary for good health because 
it helps to keep things clean. 

b . Reproduction 

(1) ^lost animal babies are born in the spring. 
They have all summer to eat and grow. 

(2) Some animal babies hatch out of eggs, 
and some are born from their parents, 

(3) ,*^ome babies look like their parents and 
some do not. All look like their parents 
v/hen they grov; up. 



(4) VTe should take good care of animals and 
pets . 

(5) Human babies are born any time of the 
year. 

(6) Parents use many things to take care of 
their babies. 

(7) Parents take care of their babies for a 
long time. 

(8) Babies grow and change and become grown 
ups . 

(9) All animals grow and change. 

(10) Mammals get milk from their mothers. 
Conditions necessary for life. 

a. Hood body health habits are necessary for life. 

b. Different animals and babies have different 
v;ays of getting about . 

c. Animals must have food and water in order to 
livG • 

d. Anir.\alr> live where they can get food and water. 

e. All animals depend on food from plants for 
energy and growth. 

f. Ml organisms depend on food substances for 
energy and growth, repairs and activity, 

g. Man and animals must have warmth and shelter 
to survive. 

Cliange 

a. Adaption 

(1) Tiiving things are specially adapted to 
special environments . 

(2) Living thinas are interdependent with 
tlie ir environment . 

(3) There is an intercJiange of matter and 
energy between organisms and their en-- 
vironment . 

(4) People and animals have to learn to adapt 
to the changing seasons . 

(a) The four seasons are summer, fall, 
winter and spring. 

la. Leaves change color and fall to 
the ground and the birds fly 
away in the fall. 

2b. Leaves grow back and birds come 
back in tlio spring, etc. 

(b) There are many signs of the coming 
of each season. 

(c) Some birds fly away to warmer places 
where there is food for them. 

(d) Birds know when fall comes. 

(c) Some birds can find the food they need 
in winter. They do not fly to warmer 
places . 
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(f) In places where it is cold in the 
winter, the ground is hard. It is 
hard for birds to find worrms and 
insects . 

(g) V7e can help the birds which do not 
fly away in the winter by putting 
food out for them, 

(h) In the winter people in the warm 
places zee many of the same birds 
that people in the cold places saw 
in the summer. 

(i) Man does not have to move to warmer 
places in the winter to find his food 

(j) We have found the ways to bring the 

food to us . 
(k) Some animals go to warmer places in 

the winter. . 
(1) Other animals stay and store food to 

use when no more food iu growing, 
(m) Some animals do not store food in the 

winter . 

(n) They eat a lot in the fall and grow 
fat. Then they sleep most of the 
winter and use their fat for food, 

(o) AnimajuS that sleep in the winter, 

make a bed in the ground^ in caves, 
or in hollow trees or logs. 

(p) Animals that sleep in the winter 

wake up In the warm spring and look 
for f oo'l . 

{■]) People /uv.i r:orniors -live some animals 

foal c-inn warn th . 
(r) Farraers qof:. r^o:'\e of the things they 

nsed f roTTi those ariimals 
(s) We have many ways of keeping our 

homes warm in the winter, 
(t) We burn wood, coal, oil, and gas ^.o 

keep us warm. 

b. i:xtinct 

( 1 ) Animals have changed over the years . 

(2) Fossil records provide evidence of pre- 
historic development. 

(3) Changes in environment affect the life, 
growth, and development of organisms . 

(4) liiving things change. 
i). Conservation 

a. All animals need food to grow. 

b. Plants and animals in an aquarium help each 
other . 

c. ^'lany things go together to make soil. 

d. ilarthworms help to make soil good for farming. 

e. The farmers protect their soil. 

^ f. Some rocks are made of animal shells. 

ERIC 
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S'tructure of flatter 

1. States of natter 
a. Solids 

(1) Anything that is not a fluid and having 
a definite shape and volxiine is a solid, 

2 . Liquids 

a. V'Tater can exist as a liquid that is wet, as a 
vapor that is a dry gas, or as a solid, as ice. 

b. Water can support certain kinds of objects* 

c. Many things will disssolve in water. 
Anirnals must have water to live. 

e. Ordinary water is a liquids 

3. Gases 

a. ^ir is real. 

b. Air is an invisible gas. 

c. There is air in water. 

d. There is air in soil. 

0. There is air in rocks. 

f. Water evaporates or condenses. 

a. Condensed water forms rain, snow, sleet hm^l/ 

dev;, or frost, 
h. Carbon dioxide and oxygen are gases necessary 

for life. 

1. A qas is invisible mater. 

j . v:e cannot see a gas but we can see what it 
does . 

k. Ice is a solid form of water. 

1. C^team is a gaseous form of water. 

m- You use air to speak into sentences. 

n. Yoa take in oxygen and give off carbon dioxide 

as you breathe, 
o. Air is everywhere.. 

Wind is moving air. 
q. Wind can be helpful and harmful. 

Chancres of natter 

1. A change in the state of matter is determined by 
molecular motion • 

a. natter is made of very small particles called 
molecules . 

b. . A molecule is the smallest part of a S'abstance 

that retains the chemical properties of that 
substance . 

c. There is a relationship between changes in 
temperature and the motion of molecules and 
changes in the state of matter. 

2. Matter changes from one form to another • 

3. Living things are in constant change. 
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4. Phvsical changes 

a. Heat changes ice to liquid water. 

b. Heat changes liquid v/ater to stearn. 

5. Cheiaical changes 

a . Iiea t changes sugar to caramel . 

C . energy 

1. l^adiation from the Sun. 

a. The sun radiates heat. 

b. Meat from the sun warms the earth, 

c. Light and heat from the sun are necessary for 
plants and growth. 

2. Relationship of matter 

a. When energy changes from one form to another, 
the total amount of energy remains? unchanged. 

(1) r.nergy may be transferred from one placa 
to another. 

(2) Forms of energy are interchangeable, 

b. ^'Tl-ien matter changes from one form to another, 
the total amount of matter remains unchanged. 

3. Heat Lnorgy 

a. lloat is a form of energy. 

b . Heat changes things . 

c. Heat does work, 
d . U^o use heat . 

4 . Light enerqy 

a. Light i.s a form of energy 

(1) Chemical energy can be converted to light 
energy. 

(2) ]:lectric energy can be converted to light 
energy. 

b. 'latter on the sun is converted to energy, in- 
clnJina light energy . 

(1) The sun is a star; stars give off light. 

(2) The sun is the Earth's chief source of 

light. 

c. Liaht in a form of energy. 

(1) Jiight travels in a straight line. 
{2; Li(rht may be transmitted^ reflected^ or 
absorbed . 

d. r.iqht is a form of energy transferred as a wav6« 
(1) Lig!it may be reflected. 

nialit i^; a phy.-:iological response to the stimu- 

lur. of light energy. 

( 1 ) '/'he eye receives light and transmits 
liffht sensation « 
[j . roiiiu] (::ner(rv of Motion) 

a. Vibration or movement, makes sound, 
b . 5^ouncl travels . 
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c. Sound travels only through a medium, or thing. 

d. Sound travels through such things as air and 
water. 

e. We hear sound when parts of the ear vibrate. 

f. Sound waves cause parts of the ear to vibrate • 

g. Sound can be made underwater. 

h. Even fish m.ake sounds, 

i. Energy can be transferred through the moleculttf 
of solids, liquids, or gases. 

(1) Sound is a result of vibration, 
j. Sounds vary in pitch, they may be high or low. 

(1) The greater the frequency of vibration, 
the higher the pitch of sound, 
k. Sound travels through solids, liquids, or 

gases . 

(1) Sound wave patterns vary according to 
their origin; their speed varies according 
to whether they travel through solids, 
liquids or gases. They spread in concentric 
circles from their source. 

(2) Sound travels in a wave pattern through 
molecules of solids, liquids, or gases. 

1. Sound results from the vibrations of molecules 
in solids, liquids, or gases. 
(1) Speech is the result of sound patterns 
made when the vocal chords vibrate Tnole*^ 
cules of air. 

m. Sound waves travel through molecules of solids, 

liquids, or gases. 

(1) Sound waver; may be reflected, 
n. Sound is a transfer of energy in a wave pattern 

through molecules of solids, liquids, or gaaes* 

(1) Hearing is the result of a transfer of 
energy through sound vibrations. 

0. Sound does not travel through a vacuum. 

Forces and Motion 
1. Machine 

a. We use machines to do work easier and faster. 

b. The inclined plane is a machine. 

c. The screw is a machine. 

d. An inclined plane helps to lift things. 

e. A screw can lift things. 

f. A screw can hold things together. 

g. There are several kinds of screws. 

h. The screw is a special kind of raunp. 

1. There are many kinds of machines. 

(1) Some have wheels. 

(2) Some have levers. 

(3) Some have pulleys. 

j. ^lachines use different Itinds of fuel, coal 
oil, wood electricity. 
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2 . Work 

a. We do work when we move things. 

b. Men use their hands and n^uscles to ittove things* 

c. It is hard to carry heavy things. 

d. Wheels make work easier, 

e. Ramps make work easier. 

f . VTheels and ramps together make work still 
easier , 

g. A pulley helps us to do work. 

h. Wheels and ramps make the work of building a 
house easier. 

3. Moving Objects 

a. Some animals have been trained to do work* 

b. Fires release energy that can be used to move . 
trains and automobiles, 

c. Objects may be moved easily when wheels are 
used . 

4 . Pipes 

a. There are many kinds of pipes in the house. 

b. Pipes come from under the street, into the 
cellar r and up in the house, 

c. water goes from the main water pipes through 
other pipes to the faucets in the house. 

d. Dirty water goes through the waste pipes and 
out of the house into a large sewage pipe. 

e. Cooking gas comes into the house through gas 
pipe. 

E. Gravity 

1. Gravity is the name of the force that causes water 
to flow from a high place to a low place. 

2. Gravity is a force. 

3. Gravity is the force that holds or pulls every- 
thing to earth. 

4. Gravity pulls things down. 

5. We can feel the gravity. 

6. We can measure gravity. 

7. Down is toward the earth. 

8. Up is away from the earth. 

F. Forces of Fluids 

1. Air will hold up heavy objects if they move and 
are shaped right. 

2. An object will float if it is lighter than the 
weight of the air that it will push out of the vay« 

G. Electrical and Magnetic forces 

1. Electricity 

a. VJe need electricity for lights and many other 
Yr>- things. 

b. We get electricity in our houses from wires in 
the street* 
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c. We use wires to carry electricity. 

We need two wirf*s to carry electricity. 

The electricity in a big house is very strong* 

f . It is not safe to play v/ith electricity in a 
house. 

The electricity comes from a powerhouse. 
(1) The machines in the powerhouse make 
electricity. 

2 . Magnets 

a. Magnets can be used to make v;ork easier. 

b. Magnets will pick up thingji made of iron or 
steel. 

c. Color, shape, and size do not make a diff erenow 

in the kinds of things magnet.*: can pull. 

d. We can use a magnet: to make other magnets. 

e. A magnet can push things and pull things 
'nade of iron. 

f. We can turn an electric magnet on and off. 

g. We can use electric magnets in many ways* We 
can use them in bcslls, chimes, clocks and 
telephones. 

h. Magnets are used in electric motors. 

i. The streng^:h of the magnet determines the 
weight of the object that the magnet will pick 
up. 

j. Strong magnets can move some objects without 

touching them, 
k. ^^en a magnet needle is free to turn, one end 

will always point north. This kind of magnet 

needle is called a compass. 
1. A compass contaj.ns a small magnet that is free 

to turn. 

m. A compass is helpful for finding the way. 
n. A compassi is one useful application of a mag- 
net. 

o. We can have fun vith magnets. 



H. Heat 

1. Thermal 

a. A thermometer tells us about hot and cold 
temperatures . 

b. A thermometer measures temperatures. 

c. VJe dress and adjust some of our work and play 
to suit the temperatures. 

d. The temperature is high when the air is warm, 
and it is low when the air is cold* 

e. We can r,ee and feel the differences in tem- 
peratures . 

f. The height of the red line in the glass tube 
of a thermometer shows temperature. 

g. When a cold thing touches the thermometer, 
Q the red line goes down. 
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h. VThen a wainn thing ^louches the thermometer, 
the red line goes up. 

i. The red line gees up or dov/n because the jnat»ri** 
al in the thermometer is heated, or cooled. 

i. Different places in a room may have different 

temperatures . 
k. Things give off heat v/hen they cool. 
1. Heat waves and light travel in straight linoa« 
m. Water boils at a tevaperature of 212°F. 
n. Heat can change a solid. to a liquid^ it can 

chcinge a liquid to a gas. 

III. Karth Science 



A. .Astronomy 




Universe 

a. The Universe is in constant chaiige. 

(1) There are regular movements of the Eftrth 
and Moon. 

(2) Many kinds of changes take place through'- 
out the Universe. 

(3) Some changes are due to motion of bodiea 
in space* 

(4) Some changes are due to motion of tr^lecttlen. 

(5) Some changes take millions of years. 

(6) Matter changes from cno form to another. 

(7) Energy changes Jrcm one form to another. 
Solar System 

a. Soleir means having to do with the sun. 

b. The solar systems consist of the sun, planets^ 
moons , comet , meteroids . 

c. Thf3 solar system nay have go etc n started about 
five or ten billion years -xjo* 

d. Metex^oidf; are pieces of rockliI.:e material that 
move through the solar synte.a in all diroctlon0« 

e. Meteors are bright streaks of light in the uky. 

f . The path on which an object moves through spacii 
is called its orbit. 

Sun 

a. The sun is the biggest and heaviest object in 
the solar syste.Tu 

b. The sun is much larger than the earth. 

c. Sunlic^ht contains many colors mixed together. 
d» Heat from the sun warms the earth. 

e. It rises in the east and sets in the west. 

f. Earth travels around the sun* 

g. The 5iun is a yellow gas filled star^ 

h. The sun is a daytime star» 

i. The sun shines all the time^. giving out itn 
light in all directions. 

j. The sun gives tl7.e light and heat of the day. 
k. VJe depend on warm sunlight for our food. 
1. The sun is shining all the time. 



a. The moon ia smaller than the earth, 

b. The moon has different shapes. 

c. The moon moves around the earth in the sky 
while the earth moves around the sun, 

d. The moon is the nearest in the sky to the 
earth. 

e. The moon shines by reflected light, 

f. The moon alv^^^^a hold the same face tovari tSvi 
earth. 

g. The moon is uark and cold by night and very 
cold by day. 

Stars 

a. A star is ^huge ball of white-hot gases. 
Stars do not seem to be always in the same 
places because the earth turns. 
Stars appear to be smaller than the earth or * 
sun# but they are usually larger than the sua. 
Stars differ in color because of temperature. 
Stars give light to the earth. 
Stars form pictures in the sky. 
Planets 

a. A planet is different from a star, 

A planet is a cooled down ball of material. 
The material of a planet, at one time, may 
have been part of the sun, 

d. Nine main planets move in orbit around tha aun 
at different rates of speed, 

e. The planets are smaller than the sun and vary 
in size. 

f • Planets do not shine by a light of their own. 

g. Some of the planets have moons that revolve 
around the sun, 

h. Small planets are called asteroids, 

i. We live on the planet earth. 
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The earth is an object in space. 
The earth rotates from west to east* 
The earth is round. 

It moves through space and keeps iftoving 
all time. 

We cannot feel the earth move. 

The earth belongs to the sun's family. 

The earth rotates on it*s axis. 

Rotation of the earth causes night and 

day. 

North is toward the North Pole. 
East is on your right when you face north. 
The earth is shaped like a very large ball. 
We cannot see or feel the roundness of 
big balls* 

It is difficult to see the roundness of 
balls that are very close. 
If we could go very far away, we could 
see the roundness of the earth. 
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(15) We can see the roundness of the sun and 
moon because we are very far away from 
them . 

7 . Time 

a. Rotation of the earth causes night and day, 

b. When it is daytime on one side of the earth 
it is nightime on the other side. 

c. The sun lights up the day side of the earth. 

d. The shadow of the earth causes nightime dark- 
ness • 

e. The earth takes 24 hours to rotate one time, 

f. The earth revolves around the sun in 365 days. 

g. The planets revolve around the sun in differ- 
dent time limits. 

h. We work and play during the day. 

i. The turning of the earth causes day and night, 
j. Night and day always follow each other. 

D. History of the Earth 

1. Fossils Records 

a. A fossil is the trace or remains of our animal 
or plant that lived long ago. 

2. People 

a. Long ago, people believed the earth was flat. 

b. Greeks thought the earth was like a sphere 
or like a ball. 

The history of the earth is divided into periods. 

4. The history of the earth stretches back further 
than 600 million years ago. 

5. There were many different kinds of prehistoric 
animals. 

C. Karth--the earth consist of land, water, and the air 
around them. 

1 . Land 

a. The seven major land areas on the earth J s 
surface are called continents . 

b. Islands are bodies of land that are com- 
pletely surrounded by water. 

c. Soil 

(1) Soil and rocks cover the surface of the 
earth. 

(2) Soil comes from rocks and living things. 

(3) The remains of animals decay into soil. 

(4) Earthworms make the soil loose and work- 
able. 

d . Ruck - 

(1) Kojks break and wear away. 

(2) Ice breaks rocks. 

(3) Plants break rocks. 

ERIC 
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(4) Rocks are made of minerals. 

(5) There are thousands of different kinds of 
rocks . 

(6) Rocks may be worn away by running water • 

(7) Some rocks are formed in layers when 
small grains of sand or clay settle to 
bottom of bodies of water. 

(8) Some rocks have been made hard by cooling 
after heat had meltod them, 

(9) Some rocks have been changed to other 
kinds of rocks by means of heat pressure • 

(10) Some rocks are made of animal shells • 
2. Forces that change the Earth 

a . External 

(1) Erosion 

(a) Running water wears away the land, 

(b) Wind and water can carry the soil 
away. 

(c) Farmers protect soil against wind 
and water. 

(d) There are many kinds of erosion, 

(1) Swiftly running streams and 
rivers are important . 

(2) Rain washes away soil. 

(3) A sea coast is a battle line of 
erosion. 

{ 4 ) Wind erosion breaks away and 

wears away. 
(5) Plants and their roots help 

prevent erosion. 

(2) Weathering 

(a) Weathering causes rocks to break. 

(3) Glaciers 

(a) Glaciers and other natural forces 
break up and remove parts of the 
earth's crust. 

(b) Slowly moving glaciers carve the land. 

(c) Icebergs are large chunks of ice 
floating in the ocean. 

b. Internal 

(1) Mountain building 

(a) Mountains are the highest lands of 
the earth. 

(b) Mountains are formed in several dif- 
ferent ways. 

(2) Earthquakes 

(a) Earthquakes are shakings of the 
earth ' s crust. 

(b) Earthquakes are caus^ed by pressures 
building up deep within. 

(3) Geysers 

(a) Geysers are hot jets of water and 
O steam that erupt into the air. 
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(4) Volcanoes 

(a) Volcanoes are openings in the earth's 
crust through which hot liquid rock 
and gases are blown out. 

3. Air 

a. Wind 

(1) Wind is moving air. 

(2) Wind can be helpful and harmful. 

(3) There are many different names for wind 

b. Atmosphere 

(1) The layer of air all around the earth is 
called the atmosphere. 

(2) The atmosphere is made up of a number of 
gases all mixed together. 

(3) There are several layers of air, 

4 . Water 

a. Bodies of Water 

(1) There are five large bodies of water 
called oceans. 

(2) Smaller bodies of water are called rivers , 
lakes, streams and brooks, gulfs, swamps 
and seas . 

b. Salt water 

(1) The large bodies of water all contain 
salt water because they have salt beds 
on the oceait floor. 

(2) The earth's oceans are really a large 
single body of water, 

(3) Fresh water 

(a) The smaller bodies of water contain 
nc salt because of the absence of 
salt beds • 

(b) We can filter fresh water and make 
it suitable for drinking. 

(c) We use water for many things. 

D. Weather 

1. We have many kinds of v/eather. 

2. The weather changes often. 

3. We change our clothes and plans to suit the weather. 

4. We cannot change the waather. 

5. We need many kinds of weather. 

6. Clouds 

a. Clouds are formed when water vapor that is in 
the air turns into liquid when it gets cool. 

b. There are different kinds of clouds. 

c. The clouds help us to forecast weather. 

d. Shapes of clouds change. 

e. Weather clouds bring rain, or snow depending 
on the temperature. 

O 
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f. Heat makes v;ater GiVaporate into the air» 

g. A fog is a cloud near the ground. 

h. When tiny drops of water arc cooled, they come 
together and make large drops. 

i. In a cloud the large drops of water are heavy 
and they fall to the ground as rain. 

j. When a cloud gets very cold, snowf lakes, in- 
stead of raindrop3, form in the cloud. 

k. The same water keeps going up and dovm from 
the ground to the clouds and back again. It 
is used over and over again. (water cycle) 

1. Lightning is a sudden discharge of electri- 
city from a cloud to LUe ground or from one 
cloud to another. 

7 . Hurricanes 

a. Hurricanes are large storms formed in tropical 
regions with wind speeds of at least 175 mph* 

b. Hurricanes form v;hen warm, moist, air rises 
rapidly. 

8. The boundary line between different air masses is 
called a front . 

9. Climate 

a. The average weather in an area over a long 
period of time is called tie climate. 

b. There are many different kinds of climates. 

(1) Some are hot, some are cold. 

(2) Some are dry, some are v;et. 

c. Some places on the earth are very cold. 

d. Some places on the earth are very hot. 

e. Most places on the earth are neither very hot 
nor very cold. 

10. Seasons 

a. Seasons bring changes in weather. 

b. Fall is a cool-off time. 

c. Winter is cold* 

d. Spring is a warn-up time. 

e. Summer is hot. 

f. Seasons differ in different places. 

g. The revolving of the earth around the sun 
causes the different seasons. 

11. Time 

a. A year is made up of seasons. 

b. The turning of the earth causes day and night, 

(1) VJhen our part of the earth turns toward 
the sun , we are in daylight . 

(2) VJlien our part of the eartVi turns away 
from tJiG sun, V7e are in night. 



E. Aviation 




1. Scientist use balloons to study air and weather < 

2. A dirigibibe is one kind of balloon. 

3. Balloons have carried scientists high into the 
atmosphere . 
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h helium balloon rloeo in the air. 
ace 
Space 

a. Space is everyx^here. 

b. Outer space begins about a hundred miles above 
the earth. 

c. NASA is a government agency for the exploration 
of space. 

Space Travel 

a. A space capsule is part of a space craft 
wh^re the crew and instrumonts are carried, 

b. A capsule carrying astronauts is sometimes 
called a command module. 

Space Probe 

a. A vehicle for exploring space outside the at-* 
mosphere and sending back information is 
called a space probe. 

b. Lunar probes gather information on or near the 
moon . 

c. Planetary probes explore the planets. 
Space Law 

a. All countries are asked to give notice of 
space craft lai^nchings. 

b. Flags are put up to let explorers know who has 
already explored certain parts of space. 

Satellite 

a. A satellite is any object that moves in an 
orbit around a heavy object. 

b. Satellites are used to help us study the solar 
system. 
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Plants 

P. Structure of Plants 



Ceiluidir Structure 

a. All plants are made of one or more cells, 

(1) Cells are the smallest living parts of 
plants and animals. 

(2) Some tiny plants such as bacteria are 
niade of a single cell, 

(3) Ceils carry on all the activities that 
plants must carry on in order to live. 

(4) Many cells have special work to do . 
Parts of the green Plants 

a. The parts of green plants are the roots , 

steiTiSr leaves, seeds, flowers, and fruits. 

(1) Roots 

(a) The roots are the part of the plant 
that grows downward into the ground 

(b) The roots hold the plant firmly 
in to the ground , 

(c) 'j'he roots take in water and mineral 
from the soil and sends them to th£ 
stem and up into the leaves of the 
plant . 

(d) l^iany roots store food for the plani 

(e) Some roots, such as carrot, turnip 
parsnip, radi sh , ''bee t s , and sweet 
potato are used for food. 

( f ) Some roots, such as horseradish, 
are used for seasoning food. 

(g) Some roots, such as sassafras* gin- 
ger, licorice, and mandrake are us 
for me di cine s . 

(h) Some roots, such as licorice and 
ginger are used in making candy. 

(i) Th3 roots pf the madder and yellow 
root trees are used. 

(2) Stems 

(a) The stem of a plant is the part of 
the plant between the roots and th^ 
loaves , 
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(b) ^itecRs may be found above the g^roun^ 
bo low the ground , or both abOVH ^f^CL 
below the ground. 

(c) The trunk of a tree: is actually thft 
stem of the plant. 

( d ) Stems conduct water and diseplvftd 
minerals upward from the roota to 
the leerves . 

(e) Stems also conduct food from th^ 
le avea downward to the roots . 

if) ThB stem produces and displays th« 

leaves €«o that they receive tYxm Bun- 
light they need. 

(g) Mort stems support tl;e plant «nd 
hold it straight- 

(h) Sojne sroms, like the potato, stor^ 
food for the o lant , 

(i \ Graven herbaceous stems: can make 

too.i. for the t-lant, 
(■\) Most underground st€itas* can grow ncilf 

piCil.tS . \ 

(k) Soi^.e; aerial stams such '^as ^the atr^tf^ 
harry philodendron , and bleick ra^P*** 
berrVr car grow new plaints. 

(i) The potato, asparagus, and ceXary 
are used for f o «.:> d * 

(m) T!ie aap of the rrapie tre<^ and the 

juices of the sugar can can pro-- 

duce sugar . 
(n) Cinnamon h<irk is used to r^^ak© apioi 

for flavoring. 
<o) Rubber i.9 made from the sap of th^ 

rubber tree . 
(p) The stem of the flax plant ia uaefli 

to make linen * 
(q) The chinchona bark produces quininf 

which is used to treat malaria- 
(r) The bark of the cherry tree is UBad 

for cough syrup . 
(s ) Camphor comes from the laurel trea » 

niid witch hazel comes from the witf* 

hazel shrub . 
(t) Turpentine from the pine tree te 

used in paint and varnish. 
< u) Ropos and all kinds of string are 

made from the fibers of hemp and 

o ther plants . 
( .: ) ave s 

(a) A loaf has two main parts: the 

blade and the petoile. 



(b) The blade is the flat, thin, green 
part of the leaf. The blade of a 
leaf has veins . 

(c) The petoiie is the stalk of the 
leaf and is attached to the stem of 
the plant at a node. 

(d) Leaves have different kinds of edge.^ 

( 1 ) Some edges are smooth , like 
the leaves of the willow, red- 
bud, and magnolia. 

(2) Some edges are toothed like the 
leaves of th€i elm. 

( 3) Some leaves have loves or 
fingerlike projections, like 
the leaves of the maple. 

( 4 ) The main function of the leaf 
is to make food for* the plant. 

(e) Only green plants are able to make 
their own f ood . 

(1) Green Plants have a green ma- 
terial in th leaf call chlo- 
rophy 1 1 . 

(2) Chlorophyll gives the leaf its 
green color. 

(3) Chlorophyll also makes it pos-- 
sibie for the leaf to make 
food for the plant. 

(4) The leaf uses two materials to 
make food: water and carbon 
di oxide . 

(f) The leaf helps the plant digest the 
food and change the food into the 
energy it needs to life and grov^. 

(g) The leaf helps the plant remove 
waste materials. 

(h) Some leaves change color in the fal 

(i) Some leaves such as the lettuce, 
cabbage, spinach, endive, and pars- 
ley are used for food. 

(j) Tea leaves are used to make a bever 
age . 

(k) Tiie leaves of spearmint, peppermint 
sage, and thyme are used for spice'^ 
and flavoring . 
(1) Tobacco leaves are used for smokinc 
(m) Leaves, such as palm and grass are 
used to cover the roofs of the 
homes of natives in the topics. 

(4) Seeds 

(a) a' -rioed is the part o ''^ a plant th.at 
grows into a new plant of the same 
k i n d . 
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(b) All seeds have tliree parts: a 
seed coat, stored food, and the 
e lub r y o . 

(c) The seed coat protects the seed. 

(d) The stored food helps the younq 
plant grow until it can make 
its own food by photosynthesis. 

(e) The embro is a tiny young plant 
inside the seed. 

( f ) The mos t valuable source of 
food in the wor Id come s from 
the fruits and seeds of the 
grasses such as wheat, corn, 
oats, rice, and barley. 

(g) Beans and peas are used through- 
out the world for f ood . 

(h) The peanut is used for food and 
its oil for cooking. 

(x) Chocolate and cocoa are made 

from the cof f e e bean . 
(j) Cotton seeds are used to make 

cooking oil and the fibers that 

stick to the seed are used to 

make cotton cloth, 
(k) Oil from the seeds of the coco-* 

nut tree is used to make soap,' 

candles and butter substitutes. 
( 1 ) The soybean is used ror food in 

China but in the U.S. it has 

many uses in industry, 
f 5 ) Flowers 

(a) 'x"'he flower is a special part of 

a x>lant that produces new plant 

of the same kind. 

(1) The flower lives for a 
short time on ly and then 
part of the flower becomes 
a fruit . 

(2 ) Most E lowers have four 
parts: sepals, petals, 
stamen, and pistil. 

(3) Sepals are the thin green 
leafiike parts on the out- 
side of the flower . 

(a) They cover and protect 
the f I owe r bud* 

(b) When the bud opens, 
tiie sepals separate 
cind fold back. 
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(c) All together the se- 
pals are called the 
calyx of the flower. 

(b) Inside the sepals (caly>4 are the 
pe+"als of the flowers . 

(c) The petals are usually larger than 
the sepals and are seperate r».y 
brightly colored* , 

(d) All together the petals are called 
the corolla of the flower. 

(e) At the base of the petals there are 
usually little pockets or cups of 

a swee t liquid called nectar. 

(f) Inside the petals and usually group- 
ad in a ring around the center of 
the flower , are the stamens . 

(1) The stamens are the male part 
of the flower. 

(2) There are two parts to the 
stamen: The filament and the 
cinther . 

(?.) The filament is the thin stalk 
or stem of che stamen . 

(4) The anther is on top of the 
filament, and is usually knob- 
by or boxlike. 

( 5 ) The anther produces a yellow 
or reddish powder called pol- 
len. 

(g) In the center of the flower, usu- 
cilly surrounded by the stamens^ 
is the pistils. 

(h) The pistil is the female part of the 
f lowe r . 

(i) There are three parts to the pistil: 
the stigma, the style, and the ova- 
ry. 

<j) The stigma is the sticky top of the 
pistil. 

(k) The style is the thin stalk or stem 

of the pistil . 
(1) The ovary is the large or swollen 

bottom of the pistil, 
(m) Flowers are used for decorative pur- 

poses . 

(n) Flowers are used in making perfumes. 
(6) Fruits 

(a) A fruit is tha ripen ovary of the 
flower . 

(b) Fruits are clrissi f ied into two main 

aroup.s : f ler.hv fruits and dry 
trrxlit 



(1) Fleshy fruits are soft 
and fleshy when ripe, 

(2) Dry fruits are dry when 
ripe . 

(c) A fruit protects the seeds in- 
side of it. 

(d) A fruit helps to scatter the 
seeds. 

(e) Some fruits do not have seeds* 
( f ) Seedless oranges , grapefruits 

and grapes are produced by 
joining (grafting) parts of 
seodless trees onto the roots 
and steins of ordinary trees 
that produce these fruits with 
seeds in them. 

Classification of Planti^ 

1. Algae 

a. The entire body of many algae is only one 
cell . 

b. Algae are very simple plants with no roots, 
steins, or leaves. 

Algae have chlorophyll and can make their own 

food- 

d. They usually grow in water and are colored. 

2 . Bac tc r i a 

a. Bacteria are often called microbes or germs. 

b. They are the smallest living things in the 
world, 

c . Only a few bacteria have chlorophyll . 

d. Bacteria grow in three shapes ; round , rod** 
like, and spiral. 

3. Fungi 

a. Fungi are the largest groups or plants with- 
out f 1 owe rs . 

b. Tunqi do not have chlorophyll so they cannot 
make their own f ood . > 

(1) They get their food either from living 
or dead plants or animals. 

( 2 ) Some fungi are colorless and others have 
a variety of colors. 

4 * Mosses 

a. Mosses have simple leaves, but no true roots, 
and stems • 

b . The have root like and stem like parts, 

c. They have chlorophyll, are colored green, and 
can make their own food, 

d . They I i vc most ly on land . 

5 • Ferns: 

a. Ferns have true foots, stems, and leaves, and 

conducting tubes . 
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b. The leaves are compound. 

c. Many ferns have steins underground, with only 
the leaves above the soi 1 . 

6. Green plants 

a. Green plants contain chlorophyll. 

(1) All food comes from green plants* 

b. Green plants have characteristics in common. 

(1) It has roots that take in a solution 
from the soil. 

(2) It gets the minerals and water it needa' 
to make food from the soil. 

c. It has stem, leaves, flowers, fruits, and 
seeds, which are common only to green plants* 

d. Only green plants can make their own food. 

7. Flowering and cone-bearing plants. 

a. These plants reproduce from seeds. 

b. All trees, shrubs, crop, plants and vegeta- 
bles, garden and wild flowers, weeds and 
(jrasses are seed plants. 

Seed plants grow in soil and in fresh water. 

d . Vhe smallest seed plants are tiny floating 
duckweeds which are about 1/4 inch across. 

e. T]\e largest seed plants are the giant se- 
quoias (or redwood trees) of California vhich 
can grov; more than 300 feet tall, 

8. Vascular Plants 

a. Vascular plants are those with tubes through 
which liquids are conducted. 

9. Non-Vascular plants are those plants without tub«a» 

C. Life Activities of Plants 

1. Photosynthesis 

a. Green plants are different from animals be^ 
cause they can make their own food. 

b. The making of food takes place mostly in the 
leaf of the plant. 

c. The leaf uses two materials to make food: 
water from the soil into the roots , up the 
stem and into the leaf. 

d. The water together with dissolved minerals 
passes from the soil into the roots , up the 
stemandintotheleaf* 

e. The carbon dioxide in the air enters the leaf 
through tiny openings called stomat a . 

f. Making a food by the plant is called photo- 
syn theisi . 

g. In the leaf a green colored material called 
chlorophyll makes it possible for the plant 
toproduceitsfood. 

2 . Tr anspir at ion 

a, A plant usually takes in more food than it 
n e eds . 
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b. This excess water passes through the loaf*|i 

.t:on\civ. o iiito t.he air as water vapor, 

c. 'Vhir. evaporation of excess water from th«i 
I 1 an t is called transpiration, 

i . Re sp i- ret t i on 

a, Plants as well as animals need energy to 

live . 

b, rhey get this energy by using oxygen from 
the air, 

c, 'rhe process by which plants take in oxygen 
is called respiration. 

d, Kespiration is a food using process. 

e, Respiration sets energy free. 

f, i^Lespi ration uses oxygen from the air and 
gives off carbon dioxide. 

g, K-f-spiration goes on day and night. 

4. Digerntion 

a. Plants, like animals prepare their food 90 
t:hat it can be taken in by the cells, • 

b. 'I'his process of preparing or getting food 
readyiscalleddigestion. 

c. In plant digestion the food is broken up 
to very small pieces and then dissolved in 
the plant fluid which called sap. 

d. After it has been broken up and disaolV6d| 
the food is able to pass through the call 
ir.ombranes into the cell where the food ca'n 
t» e used, 

e. j)igestion takes place mostly in the leaf, 

5. Circulation, Assimilation and Growth 

a, when digested food is carried through tube* 
to the cells in all parts of the plants, thif 
is ca]. led circulation* 

b , Whe n food is changed into protoplasm , thle 
process is called assimilation. 

c, I Lants use the process of assimilation to 
(/row in s i:re , , 

6 , Excrr: tion 

a. (.Jetting rid of waste products is called ex- 
cretion, 

b. In photosynthesis the waste product is oxy^en^ 

c. in respiration the waste product is cArbon 
dioxide, 

d. 'Diese waste products leave through the 3to- 
mata of the leaf. 

7 , Reprc'duct ion 

a. The x^^^^^ess by which plants are able to make 
new plants of the same kind is called repro- 
(i act Lon , 

b. i oi^i: plants like potatoes will grow from 
].)ieces cut from them and planted, 

(1) Each peice must have an eye. 



c. other piantfl like strawberries send cut %irflrjL 
ing ground atemd, which take root to pvoAun^ • 
new plants. 

d. Grafting of various kinds will result jI^ 
growth of n«w plants on old stems. 

e. Some plants grow from seeds. 

f. Some plants grow from spores. 

g. Spores are c«ll0 produced by many plantf^ 
8. Locomotion or tropiem 

a. Plants are able to bend or turn in dif f vt,|||t 
directions • 

b. This movement helps the plant to get tht 
thingsitnaedtolive. 

c. Light water, heat or gravity will affect thf 
way a plant will move . 

Plant movement is called tropism- 

Conditions Necessary for Plant Growth 

1 . Air 

a. Plants need air to grow. 

(1) They use carbon dioxide from the air to 
make food* 

(2) They use oxygen from the air to burn 
their food and set energy free. 

2. Water 

a. rlantS5 need water to grow. 

(1) The water contains dissolved mineralf 
that plants need for making new plant 
parts and for growing taller. 

3 . Temperature 

a. Plants need the right temperature to grow. 

(1) Each kind of plant has a certain tempo' 
ture at which it grows best. 

(2) Plants may die if the temperature riea: 
and falls too quickly. 

4 . Energy 

a. Plants need the energy of sunlight to make 
food and to grow. 

5 . Soil 

a. Land plants need soil to grow. 

(1) Most plants grow best in loam, which 1 
a mixture of sand, clay, and humus, 

(2) Some plants grow best in sandy soil an 
others grow best in clay soil* 

G. Cliemicals 

a. Plants need chemicals in the soil to grow b 
I'lants need nitrogen, phosphorus, potassiuc 
calcium, magnesium, and other chemical elemc 
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c. Some picnts grov/ best when the soil is acid* 

7. cutting or Trimnr.ing 

a. 7he cutting or trimniing of dead or dying 
branches from trees and shrub? v;ill help 
keep the trocs and shrubs healthy, 

b. This cutting and trimrrving is called pruning* 

8 , climate and Seasons 

a. ThQ climate plays an important part in the 
kinds and amounts of plants that will grow 
in a certain region. 

b. Plants grow ail year round in the tropics. 
There are Tnany plants in the tropics because 
of the high hca^: and heavy r^Jin£all. 

d. Very fGv; plants grow in the cold Arctic Circle 
and Antarctic regions . 

Hot many plant:^ grow in v/artn desert regions 
bQcauSQ of so little, r^xinfall^ 

E» Conservation of Plantt5 

i • Careful P 1 a n i m. r ; g 

a* WisG farmers add chemical .-j and natural fer- 
tilisers to the soil to maintain the food 
supply needed by growing plants . 
b. Lumber companies ar^ cutting trees more wisely* 

( 1 ) They arc cutting down only part of the 
forest and planting n«ew trees in their 
place - 

(2) They aro i'toving weed trees, crowded 
trees ^ crooked trec^i , damaged trees ^ "and 
discarded trees* 

(3) Tho U-S. Forest service fights and pre- 
vents forr::?t fires. 

(a) It dcv<i>lopji and rc'commendc better 
lambfjr habit:;. . 

(b) It fiad?> v;3ys of controlling harm- 
ful fungi and insects. 

(4) Education Programf^ have been developed 
to ie fi 3 cn man ' cares loi-sn ess in starting 
f ore s t f i res . 

( 5 ) some St at or-:, are trying to protect their 
wild flo-^iors by pasising laws that forbid 
the picking of the flowers. 

7\n Imala 

A , :J t r u c t u r Ci of A n i rn a I s 

1, One celled animals 
a - Am V. b a 
b. Paramecium 
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c . i:: t; <7 1 r n a 
If! . rj i intn :^^..\r.v-^;cM led animr^l:^ 

b. liydra 

c. Joi iy rit-h 

d . s c o a n o ;n o n t.i 
. Coral 
3. v;orm:> 

b * R < > V; r; tl o r Im : ; 
c . o * ' ^ : c ! n t d d orn\ i : 
4 . opi ny Av^ i mci I :^ 

c * Saru.i do II a r 
f 1 • IJ t <;: u c u i'l ? ^ r 

«^ . Anxm.;l>: vjii h pointed logs 
.J . J .oh:" (.r t 
l> . cj wf v sh 

1 . ( * * ' ; 1 L 1 p f,' c:; 
. i ?; c 

7. Anln-)):: wj. Lh ;^c.lt bodior. and }iord 5hcil:5 

f • . C ; 7 r : f . r * ,t 

B . C I r; rt .1 f i c; o ^ i 5". o f A n i m a I 

1 . Invert. ? - V> r ;i t o 

CJ . An 1 ni.ji L:; >; " th oiu> cc 1 1 

\: . ^rc ] ri shew 
<1 . W<.>i 
2 . r tohr.^ tt-s 

I,. AiM;>hi b i r\v»i> 

«• . l< i r i 

C • T- 1 f o A t i V i I; i o of An i mcs ,1. 3 

1 . Ho^;pi t Ion 
2 • Circn.i a ti on 
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3 . 


D 3. *g t^t 1- L 1 o n 


4 . 


/\ o 1 m J JL *.\ t • o p. 


3 . 


i;x':ro i: i on 


0. 


Growth 


7. 


Mot. Lou 




Ho prod acti on 




Aclnpt '3 t i02l 


10. 





1. A.ir 

2. rood 

K • c: o n :> n r v a t ion o f' A n I a 1. 

A- ot.:ruc:turo oi Ani.iM.i.lr; 

1. <inr-^co llcd Anunalrt 

a. C? n - c 1 1 c d a n i in o 1 n z c 1: h i »:f > 1 c? r? t n t m <a -I <? 
/. n o V n . 

b • Ono-<*i'.I 1 c'.; cm J mrjt . 1 :j c-^n on ly bf* srcn wi th o 
mi error. CO]:r . 

c. T:;?: p rc? I o o -"i »> ^'*ro tiny otic?'-?:'.^! led onim^-Jlw. 
a. 'rr;<^t-i:c onln^?. I:: rot/ brr»Qfchc, movo. o.nd ro- 

c. fvx.inplrs oi pro i.oto.-^ixr: ir.t:l.ui2^^ t})o ami>ba, 

t:4:v.c c 1 urn , p tuj Irn o > -r^ no vol vox . 
f . { ; t> r o (: o o a n 1 i v ?y i n t • o J c> n .1 cf^ , but e ci c h 
i n Lh*^ roiony i -^ti i cU>pcn<U?nt ^-^nimal . 
2 . ^; i jn p j. r ro n n y <; i 1 »^ A p. i. tn .1 i r i 

^< . M<;^-t. .r;ni irn;u- '^ro w-idr up of p^.ny cvllr, rathca: 

i). 'Vbv cr-llN in thr^.'tr n^.:4.ny-coi lod nniinc\l« 

not iko i;ut-. ore dli'frrfMit rtno h.JVc 5<peci^il 

c . : ; t:> Vi\ r » V < ■ f y r; .1 ;p T' ^ V - 1 i d a n 1 vn a I k h v e 

tho \ r troj lr- arr.-^nv'cd in .iur>i- two iMytirn. 

d- fsK/impIrM of many crvf. Ird ani^un^i arc? tar? i?ponge # 
}>.ydr.i , ly ri'Mi , r-r-n ari^*r^.oi\f ;>nr3 corr..1 - 

3. 'Wormr. 

a. NoL <ci}.X wor m:: .^i'r thr: rw;<tT^*- . 

i) . rr I <?n f. .i N t: tlivi<1(* wnrm:: i n l:o Ihrao l.'^roo 
ti-^"up::: J I at WOT tT;:^ ^ roUiifi worm;.;, and ficCf-- 
mrhhcd wormr-i . 
f ( J J-' 3 tworiiifi 

(a) Plolworrrr. .-;ro t)K* :>implc>Nt. C ali 
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(b) Their booios fl^t and ribbon- 
like, 

(c) The bodies arc Jr.ncc up of only three 
j-aycrs of ce 1 1^ • 

id) }':>:airrplot^ of f l.ts tworn^r. c?re t.ho pla- 
neriar tP.aiario and tapcvorr.?. 

(a) Roundvjorr^^:^ nc-vo thirw round, smootn 
bodiGG that a-f^ not divided into 
rings or s c gm c ii t r-; . 

(h) They have 5. ccrnp3,r^t<? digc?c?tlvo 3y»- 
tG?T:"with a ^;>onth thc^ front, aad 
an cpsninc c.?.il^c tru: anuiy .•:\t tho 
J* c: r» <3 n d . 

( c ) B X 0 rc: p i c of r c u d v; o r r: .-5. r <; t h «s 

v.7n<?gar eel, hookworm^f, and hair* 

worm:? * 
( 3 y 5 c rime Tf. tec Worrr.s 

'a) 'r?'ri.ir hocictz nrc divided into in>:^ny 

rings or ooctionr: c.-?lit;d .ccsgmr^nta. 
(b; ^e^r^cnt no v;ormr: r.??vr n\ony wo3.1 de- 

vc^ioped organ ?yr;tcm:i . 
(c) They nave a diurr:tivr> 3Vr:t<^tn. 
(d; They have o. c: i r cvi i tor y .^yr^to.m with 

blood a n c b 1 c o d v c r.- r i . 
(c) Tr-cy have an ^ >:cro to ry .'^ystcw with 

h J. cod a;.i d b ioo d cl r? . 

( f ) T '; i r y h r> v e n ^: r v o u £?. n d unproductive 

'TyG tGuiG - 

(g ) r:xa:^p3- ef? o f sr gjnon tod v?crmp: arc 

the c ar thvv'crni:^ rotifer /^nd jreiic^rta. 
An .1 m .3 J s V i t h S p i n y S k i n 3 

3. Th(2y have a hard 53heii-likc kind of skeleton, 
v;hich i.'= or. th^ outsid'^' of thrir bodir?!^. 

b. Alir.orit all of thQir. hri^vc i-oipp kind of ppinos 
on i:h'i i r bodi^ s , 

c. The Port'<? of their bodirr? s^.suAlly radi-tite out 
ro g u i ar I y like the ^^pok c cf a whc r 1 , 

d. r::xvV';pieo cl: spiny ap,isialr> c*re the ?3t*-iri:ish, 
3 * r c h in, s a n d f'; oil a r -r^. n d s g n cucumber. 

rtihc .' J. f ioh 

a. Shell fish arc animal? v;i. th r<oft bodi <ss and 

h a r d h c 1 3 -t * 
b . Thr cir- imal? arc not Tr r^h • 

c. r:^hcllfi?h are divid<?d into threes lorgo go^n 
grovpr?: hatchet footc^d, h^^}y footed , >::ind 
head i: o c tod. 

(1; iiatc'net footed r/nc :i J. f : oh» 

{ / They live i.nr-jd:- two r:hc>lN that 
a f? con n c t f." d b y m u c u 1 « r hinge 
v;hi ch can oprn -;:d cj.o::o the? r?h<^ll » 
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(b) 

(c) 



(b) l::xampleH of them are the clam, 
oyster, scallop, rind mussel. 
( ? ) Be lly f ooucd shell fish 

(a) The belly footed shellfish has 
one sr\el l or v.:ilved , wtiich is 
usually shaped in a spiral. 

(b) These i ^^^lude the snail, slug, 
periwinkle conch , anc? aba lone. 

(3) Head footed shellfish 

(a) They have, the same parts or organ: 
as the other shellfish, but they 
are arranged differently. 
Its shell i -'^ not on the outside 
of its body, 

Kxap.rles of the head footed shell- 
fir.h ar^:^ the squid and the octo- 

Animals w j. th Jointed Legs 

a. They nave an out5^:ide skelton made of a tough 
material called chitin , which covers their 
bodies and has joints that can bend, 

b . The Cray f ir.ih , lobster , shrimp , water flea, 
sow bug, and pill bug arc all members of 
this group . 

c. The muscles of the body are attached to the 
inside of the skelton. 

d. Their logs and the other parts that are 
attached to the body, all of which are callcc 
appendages, are also jointed and can bend, 

(1) Crustaceans (lobster, crab, shrimp) 
Besides having the characteristics of 
all jointed leg animals, crustaceans 
have these special features. 

(a) They liave two pairs of feelers 
cai led antenna. 

(b) Their outer skeleton has a chemical 
called limf- in^ it. 

(c) They ail have two distinct body 
regions . 

( d) Alr«c;st all of them have special 
b r : • t h i. g organs called gills. 

(2) I r\ s G c t n 

(a) Insects have three parts to their 
bodies' . 

(b) The tUr^^c b jdy parts are the head, 
thorax , ^n-^ abdomen . 

(c) They havr pair of feelers calle 
ant^riiiao at cached to the ir heads , 

( d ) The y h ave throe pair s of legs all 
a 1 1 a c en to the t o r a x . 
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(e) Most insects have one or two pairs 

of wings also attached to the tho- 
r a >: . 

(f) Most adult insects have both sim-' 
pie eyes v/hi-:!.! are made up of just 
one lens, and compound eyes which 
are made up of many single lenses. 

(cj) They Lreathc' through branching 
tubes, which are tiny outside 
o r, P n i n g s . 

7. Animals with :.^oft bodies uid hard shells. 

a. These animals have soft fleshy bodies with 
no segments. 

b. They have a nrotLiCtivo shell made of lime. 

c. Because of tliis shell these aniipals are of- 
ten c a 1 e d 3 i j e 1 1 f i s l; , 

d. Tiiey have a musculai" foot and a special sheet 
of tissue called the ir. a n t e 1 wh ich produces 
the shell . 

e. The sneiil, garden slug, clam, squid, oyster, 
and octopus bo long to tViin group. 

8 . Vertebrates 

a. All vertebrates have a central nerve cord, 
b . >\os z vertebrates have a backbone • 

c . Their skeletons are ins ide their bodies . 

d. They aJl have two pairs of limbs attached 
to th e i r b o i. e s . 

e. There are five important classes of verte- 
brates: fiiih, amphibians, reptiles, birds, 
and mammal:^ . 

(1) yish 

(a) Fish are cold-blooded, 

(b) 'Thr^Y V ave bcny skeletons and their 
b c i e s are covered with scales. 

(c) They breathe by gills and they 
have an air bladder that helps 
t e in rise or s i ;i k in the water. 

( 2 ) Amphib i an s 

( a ) Air y> h i b i a n s are cold-blooded. 

(b) When they are young they live 
unr^.er water and breathe by gills. 

( c ) Later they change and develop 
lungs for bre athing . 

(d) They havf,:* a s'.T\ooth skin without 
s c a 1 C! s . 

(e) Examples of atr.phibians are frogs, 
t o 3 d and salamander. 

(3) Reptile^: 

(a) Rcpi-ilcis ar^^ cold-blooded animals, 
( b ) T h c b r r a t ^\ • b ' • lungs and usually 

hevt'i a roug'-w <ii*y/ thick, scaly 

skin. 

( c ) Examp les of reptiles include the 
snake ► lizard, alligator, croco- 
di le / and tur cle . 
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{ A ) a '}. r d 

(a) Birds are warm-blooded. 

(b) Their front limbs are called wing* 
and they are covered with feather. 

(c) Their lege; are scaly. 

(d) Their skeleton is light, hollow a: 
stream lined for flying. 

(e) They breathe with lungs. 

(f) Their bodii^s are covered with 
f e azhors . 

(5) Mammals 

(a) Mammals are warm-blooded . 

(b ) They breathe by lungs . 

(c) Their young are born alive. 

(d) All mammals have hair on their 
>^ o d i e s . 

(e) All nammals have seven neck bones 
buc these bones are not the same 
sir.e for all 3\ammals. 

(f) They feed milk to their young. 



B. classification of Animals 



1. Invertebrates 

a. Animals with one 



CG X 1 

(1) The Ameba 

(a) The ameba is the simplest protozoa 

(b) It car be found in the slims on th 
bottom of ponds and rivers. 

(c) It can 'be found on the surface of 
leaves of water plants. 

(d) Under the microscope it looks like 
a blot of grayish jelly with no 

de finite sliapo , 

(e) Thct Siictpo of the- ameoa keeps Chang 
ing as it novesw 

(f) The amcba eats tiny plants, such e 
algae and bacteria. 

(g) The ameba reproduces by dividing 
into two equal parts forming two 
new CO lis . 

( 2 ) The Par nmeci ar?. 

(a) The paraiTLecium is a larger one- 
ce 1 i-^d ir nir^.a 1 than the ameba . 

(b) It can bo found in quiet ponds whe 
a scum has formed on the surface. 

(c) It has a definite shape, and looks 
I ike a a 1 ipi^e r or the sole of a 

>.» h o 

(d) The Paramecium co.n move forward or 
backward and can spin from side to 
sido like a top. 
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( } The p^r -.-i^ne c ^ uir» eats algae, bacteria, 
yeast and other procozoan. 

(f) The Paramecium reproduces like the 
ameba by splitting in two, 
( 3 ) The Kugl ena 

(a) The euglena is especially interest- 
i.ng to scientist because it behaves 
both like a plant and an animal." 

(b) It lives in fresh water ponds and 
streams . 

(c) It ha3 a shape like a pear with 
one end rounded and the other end 
pointed. 

( d ) It e ci t bacteria a ri d other tiny bite 
of: plants arid animals. 
Simple Many Celled Animals 
( ] 1 S p ouo e s 

( a ) -lost, spouqes live in the ocean, 
but there are also some freshwater 
spon 7*:: s - 

(b) Sponge.:- rnav be colored white, red, 
orange, yellow, brown, black, purple ^ 

n d s r e e n . 

(c) A sponges body is a hollow tube 
v;ith PA.xny per ''-2 3 or openings in it, 

(d) Water is always flowing into and 
out of the hollow tube, 

e ) .'Sponges eat tiny plants and animal a . 
(f) We use the skeleton part of th^ 

sponge for cleaning, 
'c) Sponoos can --eproduce from cells 
called gametes. 

(h) Sponges can also reproduce by a pro-* 
cell called budding , 

(i) A bud devolopt::: near the base of the 
sponge and grov^'S" into a new sponge. 

(2) The Jellyfish 

( a ) Jellyfish live only in s e a wa t e r or 
salt water and most of them are 
t r a n s p a r e II t , 

(b) Some jellyfish are very tiny whereas 
other:-: can be as wide as seven feet 
across, 

(c) The body of the jellyfish is shaped 
like an open umbrella or parchute, 

(d) It eats small fish and other saa 
animals . 

( 1 ) These animals have poison in 
t ^ i r 1 o :i c: , v; i n d i n g a r m s - 

( 2 ) T h a y s t i V I g s in a 1 1 animals and 
ii ^ I li e iVe for food. 
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( :n AniiTials in this group usually 

ct y (?. q v\ , 

{A) They reproduce by budding. 

(3) Worms 

( a ) Ti;e f latworirs 

(1) Most flatworms lay eggs-, 

(2) Flukes and other worms cause 

.3 4 .-. ^ 

.t C5 V «-* - 

(3; T:e flcitv/orm is usually found 
under stones in ponds and 
streams . 

(4) The tapeworm is the most well 
known parasite f latworm. 

(5/ As a parasite, it lives in and 
'j<^tt? its food froni an animal 
v/hi ch is called its hos t . 

{6} Man sometimes has a tape worm 
because he has eaten meat that 
has net been cooked thoroughly 
(b ) Roundworm 

(1) oome rou^'^dworms are free livinc 
( non-paras ite ) . 

(2) They live in the soil, fresh 
water or salt water. 

(3) r'ree-living roundworms are ver: 
tiny and are harmless. 

(4) Some roundworms cause disease. 
?*5) They usually reproduce by lay- 

j- n c eggs. 
( c ) Sequien ted Worni.s 

(1/ Segmented worms can be found 

in fresh water, salt water or 

X r.i the s o i I . 
(2) The oarthworm is a common seg- 

nentea worm that lives in the 

s o i 1 . 

( a ) The earthworm h as no res- 
piratory system, but ab- 

s orbs oxyge n and gives 
off carbon dioxide throuc 
its thin skin, which must 
be kept moist - 

(b) The earthworm lays a bate 
of. fertilized eggs in the 
soil , which eventually 
hatch and be comes young 
earthworms . 

(c) The. earthworm eats dirtSi 
digesting the decayed 
plant and animal mat te r 
from the dirt and e limina 
ting the rest. 
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(d) Earthworms are valuable 
to man because they bore 
holes and loosen the soil 
so that air and water can 
help plant roots grow, 

(4) Spiny Animals 

(a) Spiny animals live in the sea, 

(b) They reproduce by laying eggs 
mos t ly . 

(c) The starfish eats clams and oys*- 
ter s , 

(d) The starfish can crawl in any di- 
rection. 

(e) Starfish can grow new parts, 

(f) 'Irie starfish move about mostly 

t night . 

(q- If a starfish is chopped into 

chree or four pieces and if each 
piece has at least one arm and 
'r.lLo part of the center of the 
body, each piece may grow into 
a new starfish . 

[5) Shelj. !: I^h 

',a) Taey all live in the ocean, but 
the clan can be found in salt 
v;ate r and fresh water. 
In the ocean the oyster and many 
J'v i n d s of c 1 am s do not move at 

but are attached to a rock 
or s o lue other object. 

(c) The adult squid and octupus do 
not xiavo shells. 

(d) Vhe shells disappears as they 
grow. Clams, oysters, scallops, 
snails, and abolones are eaten 
by man. 

(e ) The inn er surface of claiw and 
oyster shells are used to make 
buttons and mother-of-pearl. 

(f) Shells are also ground up and 
sold to farmers for chicken 
f*rod because the lime in the 
shells is needed by the chicken 
for maki nq eggshells. 

Animals with jointed If^g^ 

(a) There are many kinds of animals that have 
joii>ted legs , 

(b) They reproduce by laying eggs. 

(c) 3ome live in sea v?ater. 

( d ) Others li vo in f r sli wnte r • 
(e) Some live on land. 
( 1 ) The crayfish 

(a) The crayfish is a fresh water 
animal , 1 iving at the bottom 
of lakes r ponds and streams. 
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(•;'» :t <^az.i, plants and any live or 
Jf-rja ajil i.'^l. material it can 
cjr asp . 

{ c ) The ^ray fish breeds j us t once 
a y e a j.' , 

id) The c r a y i i s h breathes through 

a special feathery organ called 
a yill, 
(2) The lobster 

(a) The lob^":ter i 5^ built like the 
crayfish except the lobster 
lives in salt water and is much 
I 3 ^■ q V r . 
( 3 ) The Crab 

(a) Tiie body of a crab is wide and 
I' c urid rather than long and nar-- 
y: ow like the c r a y f i. s ii and the 
1 oh tor. 

(Yj) Crabs move by walking sideways. 
( ^1 ) T::e :>:> r imp 

[ ci ) 7- ha s h r i mp ha -3 five pairs of 
v; a Ik i n g legs and a large mus- 
cular abdomen . 
(tj) The shrimp can swim very fast, 
n^ov'ing backward like tiie cray- 
r 1 o hi and lobster. 

(c) When the Lihrimp is frightened 
It buries itself in the sand, 
with only its antenna and eyes 
exposed , 

(d) Crayfish , lobster , crab , and 
shrimi:'^^ are v7idely used for 
f oo 

(e) They are also useful as scaven- 
ge rr because they eat dead ani^ 
m a i s . 

( ) Insects 

( a ) Insects make up the largest 
ciar, s in the animal kingdom. 

( b ) A ]. 1 insects develop f r o.Ti eggs. 
( •:;) Al. 1 insect.^' pass through stages 

of development. 
( d ) .Tnsc ct s like the gr as shopper , 
cricket, dragonfly, true bug, 
aphid and termite pass through 
v^'^e r-: s t aq e s . 
(e) T)ese stages are egg, nymph and 
adult. 

( f ) r.. :-^ e c t s like the butterfly, mot 
bee, ant, beetle, fly and mos- 
p a s through four stages of d e - 
'/ e 1 o p m e n t . 
(g) These stages are egg, larva, 
O p u p a , n n d adult. 
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(h) Some insects live together in 
large groups or communities 
called colonies. 

(i) Social inrectG live together 
in 1 arge groups or communi^" e a 
called colonies. 

(j) liee^ii, ants, and wasps are so- 
cial insects . 

(k) Many insects have colors or 

ax:>pearan ces that protect them 
frora their enemies . 

(1) Sor-io insects are harmful to 
rr.an . 

(m) Some insects are helpful to 
man . 

G , Vo r t ebrate c 
a • t i 3 h 

{ i ) Fi sh I iv'e only ii» water . 

(2) Most fish are found in the ocean, but 
there rt^ many fish in lakes, ponds, 
rivers, and brooks. 

(3) Some fish live near the surface of tho 
war , and others 1 i ve closer to the 
bo t torn . 

( 4 ) Some fish live alone whereas others 
travel in large giroups called schools. 

(5) There are three parts to the body of a 
fish ; a head , trunk , and tail. 

(6 ) Fio h breathe with gills. Most fish 
b i:e a the by opening and closing their 
mo uth s , 

(7) Fish swim by moving its fins and tail* 

(8) Some fish eat only algae and other water 
plants. 

(9) :3ome fish eat animals, such as insects, 
worms , crayfish , snails and other f iah • 

(10) t'ish that other animals have many sharp 
teeth . 

(11) Most fish develop from eggs that the fe- 
male lay outside her body. 

b. Amphibians 

(1) Their bodies are covered with a thin 
loose skin that is usually moist, 

(2) Their feet arc often webbed and they 
have no c laws , 

(3) Their eggs are fertilized out^jide the 
female's body. Young amphibians live 
in the wa^er but aralt amphibians live 
mos t ly on land . 

c. Reptiles 

(1) Rexjtiles have their own special char- 
acteristics . 
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(2) Those reptiles with feet have clawf on 
the ir toes . 

(3) Today there are only a few different 
kinds of reptiles that exist. 

(4) Some turtles live in salt water, other* 
Ixve in fresh water, and still otharB 
live on land. 

(5) The eggs have soft shells. 
Birds 

(1) Birds are all different sizes. 

(2) Birds stand and perch on two legs. 

(3) They have a horny beak and no teeth in 
their mouth . 

(4) The smallest bird is the hummingbird* 

(5) The largest bird is the ostrich. 

(6) Most birds have a voice and some blr4t 
can sing boautif uly . 

(7) Many birdB migrate, or move from on# 
home to another during the spring mXiA 
fall of the year. 

(8) The two main foods of birds are intectf 
or seeds . 

(9) Birds are hatched from eggs • 

(10) Birds builds nests , 

(11) Different kinds of birds build their 
nestr in their own way. 

( 12 ) Birdii use such material as earth # oljiy » 
twigs/ grass, stems, leaves, barki.hflrt 
feathers f and even string to buil4 their 
nests . 

(13) Birds have different beaks, winge, tell|l» 

and feet. 

( 14 ) These special forms , structure and funo'* 
tions are called adaptations* 

(15) Birds have different kinds of feetf de- 
pending upon whether they are fitted or 
adapted for perching; climbing, swimmlnVi 
wading , or grasping. 

( 16 ) Bi rds have be aks that are especially 
fitted for gathering their food and eat-i* 
ing • 

(17) The shape of the bird's wing is fitted 
or adapted for the kind of flying that 
a bird does* 

(18) Birds can be helpful and harmful. 
Mammals 

( 1 ) Mammal s differ in size* 

( 2 ) The largest mamma 1 is the blue whale - 

(3) The mammals live in different place^ all 
■ over the wo?: 1 d , 

{ 4) Mammals eat plants and other animal e • 
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{3} Bats are mammals that fly, 

(6) The elephant is the only tx:unk--nosecl 
animal alive today • 

(7) Some mamiaals are helpful to man. 

{ 8) Some namnal s help man by e ating peata • 

(9) Some mammals help by doing work for uf. 

( 10 ) Some mammals supply us with tooa • 

(11) Some animals give us clothing, 

(12) Some mammals are harmful to ruan 

C, Life Activities of Animals 

1, All animals grow, change, reproducei breathe and 
take in food, 

2. Animals need air^ food and water, 

3 , Animals get oxygen from the air • 

4. Each animal has its own way of getting its food. 

->* All animals need energy, 

6. Reproduction is the process by which animals 

bring forth their young. 
1 . Adaptation helps living thing to stay alive . 
8. Living things grow anC develop in different en* 

vi ronmen ts - 
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SCIENCE 
Area II: Physical Science 



Structure of Matter 

A. Matter 

1. Forms of 

a . Solid 

b. Liquid 
c • Gas 

2 . Subs t an ce s 

a . Molecules 

b. Atoms 

c. Elements 
d- Compounds 

e. Mixture 

f . Solution 

3. Changes of flatter 

a. Physical Change 

b. Chemical Change 

B. Energy 

1, Kinds of Energy 

a. Kinetic Energy 

b. Potential Energy 

2. Forms of Energy 

a . Heat 

b. Light 

c. Electrical 

d. Sound 



C. Machines 



1. What machines do 
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X Simple Machines 
Lever 

Wheel and Axl e 
Pulley 

Inclined Plane 

Wedge 

Screw 
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Magnetism and Electricity 



CONCEPTS TO BE DEVELOPED 



Structure of Matter 
A. Matter 

1. Matter is anything that takes upv or occupies ap^oa 

and has weight. 

a. Matter consists of atoms and molecules. 

b. Air^ water, wood^ stones and metals are ^xaaiplfti 

of matter. 

c. Man, plants, animals, stars and the planet* 
are also examples of matter. 

2. Forms of matter 

Matter is found in three forms, or states and thead 
states are called solid, liquid, and gas« 

a. Solid 

(1) A solid has a definite size and shape. 

(2) Viood, iron, glass, ice, rubber, wool And 

butter are examples of solids» 

(3) Solids can be hard or soft. 

b. Liquid 

(1) A liquid has a definite size, but it does 
not have a definite shape. 

Water, milk, alcohol, oil and gftsollna ara 

r^xamples of liquids. 

A liquid's shape depends upon the ahapt ol 
the container into which it is poured* 

c. Gas 

(1) A gas does not have either a definite 
size or a definite shap,e* 

Air, oxygen, carbon dioxide and ammonia 
are examples of gases . 

When a gas is poured into a container # it 
spreads out until it has the same siise ae 
the container and also takes the shape of 
the container. 

3. Matter can be changed from one state to another by 
heating or cob ling. 

a. When liquid water is cooled until it freesei it 

becomes solid ice. 

b. When liquid water is heated until it boils it 
become.s a gas called steam* 

4 - The science that deals with the different kinde of 
matter around us, of what they are made, and the 
changes that happen to them is called chemistry. 
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a. A material that is made of only one particular 

kind of matter is called a pure substance. 

Water, salt, sugar, silver and oxygen are 

examples of pure subs tances , 
c. Anythinq that is a liquid, solid, or gas is 

a substances * 

All substances are made up of tiny particlea 
called molecules. 

( 1 ) Mo lecules 

(aj A molecule is the smallest particle 
of a substance that still will 'be 
that subntance , and still will have • 
all the properties of that substance. 

(b) All the molecules of a substance are 
alike , but the molecules of one sub- 
stance are different from tho molen. 
cules of another substance. 

(c; Molecules are always moving rapidly, 
striking other molecules and then 
bouncing off in different directions. 

(2) Atoms 

(a) iMolecules are made up of smaller 
X:> articles called atoms. 

(b) In some cases a molecule is made up 
of just one atom . 

(c) In most cases a molecule is made up 
of more that one atom . 

(d) A molecule of oxygen is made up of 
two atoms of oxygen that are close 
toge the r . 

(e) A molecule of v/ater is made up of 
two atoms of hydrogen and one atom 
of oxygen. The formula for water is 

( 3 ) Element 

(a) There are 92 diff^erent kinds of atom? 
found on earth. 

(b) Each different kind of atom is calle* 
an element. 

(c) Sorte examples of elements are oxygen, 
hydrogen , and carbon . 

( 4 ) Compounds 

( a ) A compound is a substance that is 
made up of two or more elements that 
have combl ned chemi cal ly . 

(b) A chemical change takes place when 
a c o m P ound is formed. 

( c ) Kv^ ry coinpound has its own special 
properties f and in this way it is 
possible to tell one compound from 
ano the r • 
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CS) Mixture 

(a) A mixture is a substance made up cf 
two or more elements or compounds 
that have combined in such a way 
that each element or compound has 
not lost its own special phys ical 
and chemical properties, 

(b ) The air we breathe is a good -^xampl^i 
of a nlxture. 

(c) The substances in a mixture usually 
can be separated very simply. 

(d) Solids may be corabined to form a 
mixture . 

(e) A solid and a liquid may be combined 
to form a mi xture . 

(6) Solution 

(a) A solution is the mixture formed 

when the molecules of one substance 
dissolve among the molecules of 
another . 

) Sugar dissolved in water forms a 

so lut ion , 

Py testing the water, we can tell 
there is sugar in the water. 
The molecules of sugar have spread 
out and moved be twee n the moleculee 
of water. 
3. Changes of Matter 

a. Chemical Change 

(1) A chemical change occurr? when the mol«-* 
cules of a substance are broken down 
into their components . 

(2) In a chemical change the molecules of 
the substance change. 

(3) Burning ir> a chemical change. 

b. Physical Change 

(1) Physical change is a change that takes 
place in a substance without changing 
the mole cules . 

(2) A change is physical w^hen the molecules 
are not broken up. 

(3) When substances freeze, melt, form 
crystals, and evaporate , they are called 
physical changes. 

B. Energy 

1. Energy is the ability of matter to move other 
matter or to produc;* a chemical change in other 
matter . 

2. Energy is also the name given to the ability to 

do work • 

3. There are two kinds of energy: kinetic energy 
and potential energy. 
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a. Kinetic Energy 

(1) ?:inetic energy is the energy that a 
body has because it is moving . 

(2) Kinetic energy, therefore, is the enarqy 
of motion and is an action energy* 

b. Potential Energy 

(1) Potential energy is the energy that a 
body has because of its position and 
condition . 

{ 2 ) Potential energy is stored up energy. 

It will not do any work until it is. r«- 
leased or set free. 

(3) A rock held over a cliff has potential 
energy because it is in a position to dq 
work when it is released. 

(4) Water at the top of a dam, or waterfall 
also has potential energy because of iti 
pos i ticn . 

(5) Wht^n potential energy is set free, it i» 
changed to kinetic energy. Energy can 

change froui one form to another. 

Fo rms of En t=^ r c y 

a. There are ir.any forms of energy 

b. Scientists divide these forms into six main 

groups . 

( 1 ) Mechanical Energy 

(a) Mechanical energy is the energy pre* 
duced from all kinds of machines. 

(b) All moving bodies produce mechania^l 
energy . 

(c) iMechanical energy is the kind wa aae 
Tuost often around us. 

(2) Heat Energy 

(a) Heat energy is the energy praducad 

by the moving molecules in a subatanci 

(b) The faster the molecules movfi , the 
more heat energy the substance has 
and the hotter the substance gets. 

(c) The sun is the Earth's chief souraa 
of radiant energy. 

(d) Light energy from the sun can be 
changed to heat energy. 

(e) Heat energy may be used to do work. 

(f) Heat energy heats our homes* dries 
our clothes, cooks our food, and runa 
power p 1 ants . 

(3) Electrical Energy 

(a) electrical energy is the energy pro- 
duced by elect rons moving through a 
subs t ance . 

(b) A stream of these electrons moving 
through a substance is called an 
electron current. 



(c) Electric energy lights our ho»«it# 
runs motors / and makes our t#i»- 
phonoa, radios and television ■ 
op6r«t« « 

( 4 ) Sound Energy 

(a) Sound en€»rgy travels in waveB/ 

(b) It is produced when matter movti 
back and forth, or vibrates r^Ljpldiy* 

(c) Another kind of wave energy i » 
radiant energy* 

(d) These forms include light rayg , • 
X-raya, radio waves ^ cosmic X9,y§ f,nd 
radiant heat . 

(5) Chemical Energy 

^a) Chemical energy Is a form of pottl^* 
tiai energy because the energy if 
stored in substances . 

(b) This" chemical energy is releftsftd 

when a chemical reaction tak©* p)il|0« 
and new substances are formed . 



C- Machines 



1. What: Machines Are 

a. Machines are devices that help make work f^|ii|ir* 

b. A force must be used to make a machine work« 

c. A force is a push or pull. 

d. A force may be produced by electricity 8t«|il# 
gasoline, wind, earth's gravity, falling vp^tftVi 
sun's rays, springs and weights and musclfil. 

2* Six simple machine 
a. Lever 

(1) A lever is a rigid bar, straight or pU)0V|i4# 
that rest on a fixed point called a' ful- 
crum. 

(2 ) Some examples of levers^ are wrench , knif A f 
scissors, hami»Qr , rake , shovel, b icy oil 
pedal, pliers and handle bars of trioyolff. 

b« Wheel and Axle 

(1) A simple wheel and axle machine ia on^ 
where a large wheel is connected to f 
smaller wheel or shaft called an axlo* 

{2) Wheels need axles before they will work. 

( 3 ) Wheels wi th axles go around when thf y arf 
pushed or pulled. 

(4 ) When either the wheel or the axle turni # 
the other part also turns. 

{ S) One compX 3te turn of the wheel produCff OAf 
complete turn of the axle . 

(6) If the wheel turns but the axle do€i« not, 
it is not a wheel and axle machine^ 

(7) The wheel does not have to be a complett 
whee 1 . Instead there may be a crank thut 
turns* When ^be r^^n^ -i c ^--.^r^^j ^« 
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( 3 ) xne whe« 1 is one of man's greatest 

invention*. Almost all important ma- 
chines have several whee Is in th^m to 
make thenn work, from typewriter to 
steam shovela and elevators. 
(9) Examples of wheel and axle machint* 

taining complete wheels include^ the AU^Q^ 
mobile steering wheel, gear wheele of 
the bicycle , doorknob , and screwdrivty^ 
{ 10 ) Examples of wheel and axle machines QM'* 
taining a crank instead of a completii 
wheel can be found in the pencil eherf^'^ 
ener,, meat grinder, and egg beater. 

c. The Pulley 

(1) A pulley is a wheel that turns aroun4 f 
stationary axle . 

(a) Usually there is a groove in tht ri|t 
of the pulley so that the rop^ l^ir^UDid 
the pulley will not slip off. 

(b) Sometimes two or more wheels art 
placed aide by side on the 8am« l^xtf* 

( c ) Pulleys are j ust whee Is on axl#t i 
but they have grooves in the rl»i« 

(2) There are two types of pulleys; The fixtf 
pulley and the movable pulley. 

(3) The fixed pulley does not move, and If 
fastened to one spot. 

(a) It helps us only by changing tht 
direction of the force. 

(b) It gives no gain in force, speed ot 
dis tanco - 

(c) Fixed pulleys are used with clotHfi 
lines, flag poles, and Venetian biln4i 

(d) The fixed pulley acts like a turning 
first class lever, with the fulorun 
at the center of ;^he axle, the effort 
at one rim of the pulley wheel, and 
the resistance at the other rlm% 

(4) The movable pulley moves along the ropts* 

(a) It helps us gain force but we XOie 
in ' distance . 

(b) In a single movable pulley, two «fic^ 
tions of the rope support the pulley 
so that one half as much effort Is 
needed to raise a resist an cc, 

(c) A movable pulley does not chan9e tht 
direction of the force. 

d. The Inclined Plane 

(1) An inclined plane is slanting surface that 
connects one level to a higher level • 

(2) An inclined plane is a simple machint that 
gives us a gain in force* 

O 
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(a) By moving an object up siu incflinf ^ 
plane we uee less force in gwt^ing 
the object up to a higher Itva). 
than if we had to lift the ob jfO^t 
directly from the lower lev«l to 
the higher level. 

(3) The longer the inclined plane, thfi ^OiOIPfS 
gradual the slope becomes, and'th« IftiB 
force will be found by dividing thu 
resistance by the effort 

(4) Some examples of inclined plane a ar^ 
sliding boards, steps / roads built OV<ir 
mountain sides, some bridges^ rollsir 
coasters • 

e. The Wedge 

(1) A wedge is a simple machine that iff U(6d 
either to spread an object apart ox tp 
raise an object, 

(2) A wedge has a sloping or slanting* flAt 
just like an inclined plane, 

( 3 ) With the wedge the incline move* into 
under the object* 

f. The Screw 

(1) The screw is an inclined plane that }f^nd§ 
around and around in a spiral* 

(2) The spiral ridge of a screw is caXlfd tthi 
thread . 

(3) Examples of the screw are found in thf .| 
wood screw, bolt, caps of jars and hottlpiff 

monkey wrench , 



Magnetism and Electricity 



1. Magnetism 



a. Magnets 

(1) Magnets are materials ithat will plak ^9 
or attract materials made of iron , ataal i 
cobalt , and nicke 1 - 

(2) Such materials are called magnetic iiataxi** 
ais • 

b. The Law of Magnetic Attraction 

(1) The force of a magnet is strongest at itf 
ends, which are called poles. 

(2) A man<*-made magnet always has two polaai 

a north -seeking pole and a south-aaaking 
pole • 

c. The Magnetic Field 

(1) The lines of force that surround a magnat 
is called a magnetic fields 
The space aronnd a magnet also can act 
like a magnet. 

X^TT^pfq of fo*"^e <5i'»*rrniinH a tnacinAt* . 



8 



2. The Force of a Magnet 

a. The force of a magnet can pass through many 
materials . 

b. A magnet can attract magnetic materials 
without thouching them. 

c. Like magnetic fields repel. 

d. Unlike magnetic fields attract. 

e. The earth behaves as a magnet* 

f. Magnets can be used to pick up pins and ntt«dl(|f- 

g. Magnets are used in electric motors and gan^mir 
tors . 

h. Magnets are used to keep cabinet and refrifartr 
tor doors closed. 

i. Magnets ar^ used in compasses and in many toyi 
and games - 

3. Electricity 

a. Electricity can be carried by a wire, 

b. Switches are useful in turning lights "on" and 
"off" . 

c. Insulation is necessary to keep electrical 
wires from short circuiting. 

d. Doorbells are rung by swi tches - 

e . Electromagnets can be made, 

f. Scientist do not know exactly what electricity 
is . 

g. The word electricity is used to describe a 
flow of electrons. 

h. Lightening is a hugh electric spark producad 
by static electricity. 
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SCIENCE 

Area III: Earth and Space Scimnce 

!• The Sun 

A. Characteristics of the Sun 

1. A star 

2 . Distance 

3 . Movement 

4. Color 

5. Importance to mer. 

Fu RffGcts of the Sun on the Earth 

1. Sun and the year 

2. Day and night 

a. Sunrise and sunset 

3. Seasons 

4. Source of energy 

5 . Weather 

II. The Solar System 

A. The Mine Planets 



1. 


Mercury 


• 


Venus 


3. 


Earth 


4. 


Mars 


5. 


Jupiter 


6 . 


Saturn 


7. 


Uranus 


o • 


Ucptune 


o 


Fluto 



B. 
C. 



Comets 

fiotoors and Meteorites 
.\steroids and Planetoids 



III. TJio Moon 



A. Character ists of the Moon 



IV. Star 



1. 


Size 


— • • 




3. 


Atmosphere 


4. 


Temperature 


5 • 


Movement 


G. 


Phases 


7. 


Tides 


n. 






1. 


Dwarfs 


2. 


niants 


3. 


Sunorqaints 



V;. C'olor 

C . r.ha) )G 

Rrirrhtncss 
i^'onfjtn nations 

F. ''tcilaxien 



Area: Astronomical and Space Science 



I. '^^be nun 

A. Characteristics of the sun 

1. The sun is a hot bright star. 

2. Tho sun is much larger than the earth* 

3. The sun is 93,000,000 miles from the earth* 

4. The sun rotates coanterclockwise. 

5. The sun rotates about once every 27 days* 

6. The sun is not a «olid body, but it is. a hUgs 
ball of very hot g«.»cs. 

7. Our sun is classified as a yellow star. 

8. The sun gives us heat, light, and energy • 

9. VJithout the sun's light nothing could live* 

B. Effects of the sun on the earth 

1. The sun causes the year on earth. 

a. The time needed for the earth to make on* 
complete turn or revolution around the evm !• 
called the earth's year. 

b. The earth's year is 365 1/4 days. 

2. The sun causes day and night on earth. 

a. The earth gets its light from the eun. 

b. Only one-half of the earth can be light»4 
at one time by the sun. 

c. When one-half is lighted by the sun^ the Olth«ir 
half is in darkness. 

d. The half that is lighted b^ the sun haft d»y- 
time. 

e. The half that is turned away from the sun 
is in darkness or has nighttime, 

3. The sun causes the seasons on Earth. 

a. Because of the tilt of the earth and beoeuve 
of the earth's revolution around the sun, 
the earth has different seasons of the year* 

4. The sun is a source of energy for the earth* 

a. The sun sends out radiant energy in all 
directions. 

b. Only a very small part of the sun's eMt^ 

travels to the earth- 

c. This small part heats the earth and givei 
it light. 

d. The sun's energy also makes it possible fo;^^ 
green plants to make food. 
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Without tha energy of sunlight the •arth 
would be froaen and lifeless • 
The sun causes the weather • 

a. The sun does not heat every part of the 
earth equally* 

b. This unequal heating causes movementi| of Qfta 
masses of air. 

c. The sun causes water to evaporate • and beqiMfii 
water vapor, 

d. The combination of moving air masses # Ait^ 
Terence in air pressure, and changing ano^jftts 
of water vapor in the «ir make the weathi||r« 

!!• The Solar System 

A, Planets 

1. Any very large body that isoves around the ami 
is called a planet* 

2. The path that a planet follows around the fliw 4^ 
called its orbit* 

3. The sun and the nine planets moving around it 
are part of the solar system. 

4. Planets give off no light of cheir own but 
by reflected light. 

5. Each of the planets is different. 

6. The heavenly bodies. that move around the aun 
are called satellites. 

7. A satellite is amy heavenly body that travail 
around another heavenly body. 

8. The word planet means wanderer. 

9. Planets are much smaller than the sun and)iiu)it 
of the other stars • 

10. Planets are not stars, because fehey shine by 
reflected light. 

11. The planets spin like a top or rotate as th#y 
travel around the sun. 

12. They rotate around an imaginary line called 
an axis. 

13. The time needed for a planet to make one com^ 
pleto rotation on its axis is called the planat&'f 
day. 

14. Many of the planets have their own smaller aattX* 
lites that revolve around them. 

a. The satellites of the planets are called 

moons . 

b. Astronomers have discovered 31 moons. 

(1) Earth has one moon. 

(2) Mars has two moons. 

(3) Jupiter has twelve moons. 

(4) Saturn has ten moons. 
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(5) Uranus has five moons. 

(6) Neptune has two moons. 

15. The planets are all alike in some ways. 

a. They are all satellites of the sun, 

b. They all revolve in a counterclockwiae 
direction from west to east. 

c. They all rotate on their axis. 

d. They all get energy from the sun.- 

16. The names of the planets in order of their 
increasing distance from the Sun, are Mercary^ 
Venus, Earth, Mars, Jupiter, Saturn, Uranu©/ 
Neptune, and Pluto. 

a. Mercury 

(1) Mercury is the smallest of the nine 
planets, 

(2) Mercury is the planet nearest the sun, 
and it is about 36 million mile« 
av/ay from the sun. 

(3) Mercury moves ai.ound the sun once ev^ry 
38 days. 

(4) The same side of Mercury always faces 
the sun. 

(5) The other side is always in darkness • 

(6) Sometimes Mercury can be seen* 

(a) It can be seen near the horlson 
shortly after sunset or jusli* 
before sunrise. 

(7) The side of Mercury facing the sun is 
very hot (700**F) . 

(8) The side away from the sun is very cold 
(460**below r.ero) . 

(9) Mercury has no moons* 

(10) Mercury has no oxygen or water, an4 ver 
little atmosphere of any kind. 

(11) Mercury is sometimes called an evening 
or morning star even though i . is resXI; 
a planet. 

b. Venus 

(1) Venus is the next closest planet to the 
sun, and it is about 67 million miles 
from the sun* 

(2) Venus is the brightest of all planets* 

(3) Venus moves around the sun once every 
225 days. 

(4) Venus is about as big as earth, with a 
diameter of about 7,600 miles. 

(5) Venus has an atmosphere, 

(6) The surface temperature is about 5t5*F^ 

(7) Venus is surrounded by thick clouds. 

c. Earth 

(1) Earth is the next planet after Venus » 
and it is about 93 million miles from 
Q the sun^ 
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(2) It rsvolv«*3 around the sun once avury 
365 1/4 days. 

(3) It rotates on its axis once every 24 
hours • 

(4) At it£j equator earth rotates at f •PiM 
of about 100 miles an hour* 

(5) Earth has one moon. 

(6) Earth is tl^e only rlanet where th# Mp"* 
perature of its sujrface is usually hf$^ 
tween the boiling and freezing point 

water , 

(7) It is probably the only planet vhi^Jt* 
life as we know it exists. 

(8) Our planet: seems to be just the rigl^t 
distance from the sun. 

(9) The earth gets enough of the aun'a fii#r<g 
to warm the soil and the air. 

Mars 

(1) Mars is the next planet after earth a|i4 
it is about 140 million miles away f|rpw 

the sun, 

(2) It is the next closest planet to aartht 

(3) Mars is a small planet. 

(a) It is only half as big as earths 

(4) Its day is about the same length a« Ofzrff 

(5) It revolves around the sun once rnvrnx^"^ 
687 days. 

(6) It rotates on ite axis once every 34 
hours as its day is just about tha tlUPa 
as earth's day. 

(7) Mars is more like ear*:h than any othtr 
pxanet • 

(8) We can sometimes see Mars* 

(9) It is bright red. 

(10) It has seasons, land, and water* 

(11) Two little moons orbit arovmd Mara# 

(12) Scientists tell us that Mars has a tkin 
layp;r of atiaosphere. 

(13) Scienti?;ts have long dreamed of axpXcirir 
Mars , 

Jupiter 

(1) The biggest planet of all is Jupitar* 

(2) It has an atmosphere of poisonoua gaioSc 

(3) The days as well as the nights ara ftsmt 

(4) It revolves around the sun once every 1^ 
years. 

(5) Jupiter has 12 moons. 

(6) Jupitej has a red spot on it that change 

in brightness from t.^me to time* 
Saturn 

(1) Saturn/ is about 890 m/tilion miles away 
f ror^ le sun. 
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(2) It xevcXvea once around the uun ift Wbp^tt 
29 1/2 years- 

(3) It rotates on its axis once every IQ 
hours • 

(4) Saturn has ten moonB, 

(5) Saturn ia lovely to look at throufh # 
telescope^ 

(6) Saturn is aurroanded by thrde brotA IWPt 
thin rings that revolve at dlff«r«At 

spi*ed3 round its equator. 

(7) Saturn has no water or oxygen ♦ 

(8) It is very cold on Saturn • 

Uranus 

(1) Uranus revolves once around the ian in 
about 8f years* 

(2) It rotates on its axis once in mbont 16 

(3) It has five moons ♦ 

(4) Uranus is far, far from the aun^ 

(5) It is very cold on Uranus* 

(6) The planet has atmosphere that !• p9«lQift|^ 

made of poisonous gas» 
Neptune 

(1) Neptune is even farther from th« aiMI mi^ 
even colder than Uranus* 

(2) It takers Neptune about 165 of our ynftm 
to travel once around the sun. 

(3) Hep tune rotates on its axis onc# in l^bc^ 
G hours* 

(4) Meptune, like Mars, has two moon»» 

(5) Scientist* call Neptune and Uranui Mh(^ 
tv/in pjj,anets. 

(6) They both are about the same sisii, 

(7) They both are made up of a solid oo^m^ 

(8) Neptun» can be seen only through a 
scope* 

(9) Scientists or Astronomers do not ymt kn 
how long it takes Neptune to rotate 0»o 
on ita axis or how many moong it haft 



(4 

(5 



Pluto 
(1 

{2 
(3 



Pluto ia the last and most recently Alu 
covered planet in the solar sy0t«m« 
It is about 3 #700 million mil*a fro* th 

sun* 

It revolves once around the aun In tboi* 
248 years. 

It is the coldest planet* 

Very little is known about the atmovphc 

an Pluto. 
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B, Comets 

1. Comets are bodies that revolve around the auA tm 
long oval-shaped orbits. 

2. The sun is at one far end of the comet *s OI2]oit# 

3. The comet has a head and a tail. 

4. The comets head i« made up of small rocks and 4Ui^ 
mixed with frozen gases. 

5* The comet does not have a tail as it nears tlt« 

sxxn. 

6. Some comets return to the earth. 

a» Enicke's comet returns every 3 1/2 years* 
b. Halley's comet returns every 76 years. 

7. Scientists do not know exactly how comets ver* 

formed. 

C. Meteors and Meteorites 

1. Meteors are rocks in space through vhloh the 
earth passes as it travels around the sun* 

2. Billions of meteors enter the earth's atmosphars 

each year. 

3. Meteors make a bright streak of light as thay 
travel through the air. 

4. Those meteors that strike the earth's surfaoa 
before they burn up are called xneteox'ites. 

5. If meteorites are large enough, they can fom H. 
large crater whan they strike the earth. 

6. Meteor Crater in Arixona and Chubb Crater ia 
Canada v/ere probably made by meteoritas. 

7. One meteor, weighing about 35 tons/ is in th# 
American Museum of Natural History in New York 
City and was founded by Admiral Peary in GraaaXamd 
in 1894. 

8. The meteors that reach Earth seem to come fron 
two different sources. 

a. Most of them are probably small bits of rockt 
that are traveling through space. 

b. Some also seem to come from comets; because 
swarms of meteors, callad meteor showers ^ 
are seen every time th^^ earth crosses the 
path of a comet. 

The Moon 

A. Characteristics of the moon. 

1. The moon is a very large ball of rocky material 
that revolves around the earth. 

2. The moon is our closest Neighbor in space. 

3. The moon is about 240,000 miles away. 

4. The moon looks larger than the sun or other atlLra^ 
because it is much closer to us hare on the aarth» 



3* The noon is n,\ich Si^aller tha?i the earth* 
6» The u^oon ahines because it reflects light trosti 
the sun. 

?• The way the moon looks to us at any time ad i$ 
changes is what we cill the phase of the mooR* 
8. The moon is about 2^160 miles in diameter. 
9^ The moon is about 1/4 the sixe of the earth. 

10. The surface of the moon is very mountainoufif and 
rough. 

11. The moon has no atmosphere. 

12. The moon has no water or water vapor. 

13. The temperature on the surface of the moon v%si9ff 
greatly, depending upon whether it is day or 
night. 

a. During the day the temperature is V»ry ho<* 

b. At night the temperature is very cold {20fi* 

belov? ?;ero F) ♦ 

14. The surface of the moon is made up of smooth 
plains^ jagged mountains , and craters » 

15. Tlie moon travels around the earth in a path 
orbit that is shaped like an ellipse. 

16. The moon revolves around the earth in a coumtar- 
clockwifie direction from the west to the eaat« 

Phases of t:he Mcon 

1. The change in the amount of lighted surfaca t%9it 
we see on the moon are called phases of tha MK>Ar 

2. VJhen v;e cannot see the moon at all, this phaaf 
is called the new moon. 

3. VJhen a little oF^the ' tight ed side of the IROOR 
can he seen on the earths / it is in its craaoyt 
phase ♦ 

4. About ot.e week after the new moon one-*hal£ o£ 
the lighted side of the moon can be seen on 
earth. 

a. This phase is called the first quarter or 
half moon . 

5. A fev; days later # almost all of the moon ^ a llghtc 
side can be seen; and this phase is called tha 
gibbous moon. 

6. About two weeks after the new moon, all of tha 
lighted side of the moon can be seen; and this 
phase is called the full moon . 

7. About one week after the full moon, only ona half 
of thcr moon^s lighted side can be seen on tha 
earth; and this phase is called the last guayt^^y 

8. Men'Tiave explored the moon. 
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C. Tides 

1* The moon cause* tidoai. 

2. Tides are the rise «ind fall of the oc6«nt OftiAff^t 

by the moon*s pull of gravity on earth. 

D. Eclipses 

1. At certain times the moon passes between th» 
earth and the svm in such a way that peopX* CHI 
earth cannot see the sxin* 

a. This is called an eclipse of the sum* 

b. An eclipse of the sun happens only %ffhM llj^M^i; 
is a new moow'- where the moon is betvrttn |||^fi 
earth and the sun. 

IV. starch 

A. Kinds of stars 

1. Stars are suns in space and they produce thfiip 

ovm light* 

2. Stars are not in a fixed position, but thuy ftff 
moving rapidly through space in all dir«otloil|t 

3. Stars differ in sise. 

a. Small stars , like the sun, are calXnd dwftffi 

b. Large stars are cAiled giants « 

c. Tremendously large stars are called mpwvr 
giants. 

4. Stars differ in color depending upon their j|gf 

and temperature. 

a. The youngest stars are blue-white or nhi^f 

b. Yellow stars have surface temperaturts Hf 
about 10,000*F. 

c. Orange stars have surface temperatures of 
about 6^000 to 8,000 degrei*s F» 

d. Red stars are the oldest stars, and thtiv 
surface temperatures of about 3,000 to IflOQ' 

5. The brightness of stars depends upon its t4Mipi|Vlit 
size and distance from the earlih. 

6. Stars are not pointed but have a round ihltps, 

1 . Altliough stars seem to twinkle, they reAlly 4iO 

a. The stars are so far away that they sra only 
small dots of light when we look up at thf||^« 

b. Movements of the earth's air make the th4»|i 
rays of light from these distant stars wwm 
back and forth or twinkle. 

V. Constellations 

A. Long ago astronomers divided the stars into groups* 
These grouping of stars are called constellations « 
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B. The constellation* ware named after gods^ ItgaiMlasy 

heroes and heroines, and anlmaXa or objecta, 

1* The North Star, oallod Polar ie, is so alofi* ^ 

the celestial north pole that it does no atWPt 

to move at all. 
2. Polaris is the laat »tar in the handle o£ p«f 

Little Dipper # which ia part of the don«tellalkj|.«» 

called the Littla B«ar* 

stars, like the sun# are huge, hot balls of gaf 
are glowing brightly. 

D. Stars are so far away that they look like tiny ^ffmim^n 

of light* 

Star pictures are groupa of atars called conf 

1. The most important group in the northern fliy 4^ 
called the Big Dipper • 

2. The Big Dipper i« important because it helpf 1|p 
to find the North Star, 

3. Another star picture you can see in the aiglltlf 
sky is that of the Big and Little Bears, 

4. Some other constellations are Orion, the m§\^f 
Hunter, the Scorpion, and Leo, the Llon« 

Galaxies 

A. A galaxy is a large collection of stars, dutti (M^A 

gas all held together in a group by the puXX «< 
gravity. 

B. The sun and the solar system are part of a gal^^Qf 

call the Galaxy • 

C* Part of the galaxy call the *^ilky Way can bf feaik 

at night • 
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SCIBNCI? 
Area IV: Earth Scianctt 

The Earth 

A . Compos i t ion 



1. 


Land 


2. 


Air 


3. 


Water 


Layers of the : 


1. 


Crust 


2. 


Mantle 


-> • 


Core 


Kinds of Land 


1. 


Mountains 


2. 


Plains 


3. 


Rivers 


4. 


Valleys 


5. 


Canyons 


6. 


Deserts 


7. 


Swamps 


8. 


Jungle 


9. 


Cold Land« 


10. 


Oceans 


11. 


Lakes 



D. Rocks 

1. Kinds of Roeks 

a. Igneous 

b . Sedimentary 

c . fie tamorphic 

E. Minerals 

1. Identification aif MiJiaral* 

2. Conservation of Minarala 



II. Forces That Shape aad Chamg« thm Earth's furfac* 

A. Weathering 

B. Erosion by Water 

C. Erosion by Ice 

D. Erosion by Wind 
III. Soil 

A. How Soil is Formed 

B. Kinds of Soil 

C. Soil Erosion 

D. Enriching the Soil 
IV. Weather 
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Area IV: Earth S«iaii0ft 



The Earth 

A. The earth is mada up mf laad^ air, and watar. 

B, The water makaa up 7/iO of tha aarth'a a\|ri!a«f • 
e. The land makes up 3/10 of tha earth's surfaatu 

D. There is more water tham land oa our earth. 

E. Composition 

1, Air 

a. Air is all arewad us. 

b. The blanket fif air that surrounds th« #A|rl;h 
is called the atmosphere. 

c. Air usually oamaot be seem. 

d. Sometimes we earn feel the air. 

e. We can eause air to move. 

f . Air can move from one plaee to another 
place . 

g« Air takes up Sfqiee. 

h. Air has weight, 

i. All the air together is ealled the at«(|f7t 

phere. 

j. The atmosphere has weight. 

k. The weight ef the atmosphere is called aty 

pressure. 
1. Air pressure ea» be measured, 
m. The air pressure ipkaagM when the wef(|||Af 

starts to change, 
n. Air pressure ef the air can be used tm 

change things, 
o. The pressure ef the air can be used tm kmlA 

things uf. 
p. There are maay air spaees in soil, 
q. Things that have enough air in them wlXl 

float. 

r. There are smoke, dust, and water in tho 

soil . 

s. Air expands when heated. 

t. Warm air rises, 
u. Cold air sinks. 

2. Water 

a. The water in oeeams, seas, lakes, and 
rivers make up a part of the earth. 
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The Winter area ia called the hydrosphere. 
The hydrosphere has weight. 

d. Tho water area provide* us with water to 
drink 

e. It provided rain fcr growing crops. 

f. Waterways are provided for r.rade. 

g. Waterfalls give us power. 
3 . Land 

a. Th* land areiii is called the lithosphere. 

b. The land area make up the continentr and 
islands fts well as the bottom of the 
eceans . 

c. Men have made permanent, homes on the 
lithoj'phere. 

F. Layers of the earth, 

1. The eatty-. is made up of three seperate layers; 
the crusty the nii>ntie, and the core. 

2. The crust: is a very thin layer or rock wEltlah 
is mostly granite and basalt. 

3. The crust i% th^ outer shell. 

4. Tho mantle is beneath the* earth's crust and is 
the middle layor* 

5. Tne core is bereatli the earth's mantle. 

6. The core is th<» third layer. 

G. Kinds of L«ind 

1. Mountains 

a. Mountains are* high elevation.^ of land. 

b. Mountaxrvs ia;fty have ?5ncw or trees and plants 
growing on them. 

c. The highest mountain in Mount Everest near 
India . 

2. Plains 

a. The flat lowlands are the plains. 

b. On these fertile lands, wheat, cotton / 
corn, rice, and other crops are grown. 

c. Some plains land can be found in Kansas, 
South .^JTierica, and the Netherlands. 

3. Rivers, Valleys, and Canyons 

a. Deep valleys with steep slopes are called 
canyons . 

b. V^alieys are low land lying between hills 
or mountains . 

c. river (.3^ a large natural stream of water 
flowing into oceans and ] akes . 

d. Thr^ mightiest canyon of them all is the 
Grand Canyon in Ari^Jona . 
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e. This Canyon is a mile deep. 
Deserts, Sv;amp3, and Jungles 

a. Hot, dryr and sandy parts of the world are 
called deserts. 

b. The Sahara Desert is in North Africa. 
Hot, wet land that is thickly covered with 
trees and vines are jungles. 

d. Wet, spongy lands are swamps. 
Cold Lands 

a. Sone land far to the north and south are 
cold the year round. 

b. The Arctic and Anartic regions are always 
covered with ice and snow. 

c. Suiruners come for only a short time in these 
regions . 



H. Rocks 



1. The solid part of the earth is made up of hard 
material called rock. 

2. The three kinds of rocks are igneous, sedi- 
mentary, and metamorphic* 

a. Igneous 

(1) Igneous means formed from fire. 

(2) Igneous rocks are rocks formed from 
molten material in or below the earth's 
crust . 

(3) Some examples of igneous rocks are 
gr^^nite, basalt, and pumice. 

b. Sedimentary 

(1) Sedimentary rocks were formed from 
different sediments that gathered 
for several thousand years. 

(2) These sedinents were cemented tightly 
together . 

(3) J'inds of sediment that forms sedimen- 
tary rock includes sa^nd, clay, silt, 
pebbles , and gravel . 

(a) Streams and rivers carry these 
sediments to lakes or oceans, 
where they settle to the bottom. 

(b) Layers are formed kt the bottom 
of oceans, which slowly change 
into rock. 

c. Me c amorphic rocks are igneous and sedimen- 
tary rocks that were buried deeply under 
other rocks . * 

(1) These rocks are then changed by heat 
and pressure. 

(2) jMet amorphic me^^.nS changed in form. 
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(3) Some of the more conunon tnetamorphic 
rocks are gneiss , quartzi te, slate, 
marble , and hard coal . 

II • Forces That Wear Away the Earth's Surface 

A. Weathering 

1. The earth s' face is always changing, 

2. The rocks th.,t make up the earth's surface are 
always being broken up and carried away. 

3. This process of breaking down rocks is called 
weathering . 

4. Weathering is caused by the action of the sun, 
air and v;ater • 

B. Erosion by Water 

1. Erosion is carried on water, ice, and wind* 

2. Erosion is the wearing away of the soil by 
water and wind and ice. 

3. Water is the greatest of all forces that pro- 
duce erosion . 

4. Ground water causes erosion below the earth's 
surface. 

5. Running water causes erosion on the earth's 
surface. 

a. As rainwater runs off to join streams and 
rivers, it carries particles of soil and 
rock with it. 

6. The oceans both erodes and build up the earth's 
surface . 

a. Th^^ waves, pounding against the rock and 
land along the shore, wear them away and 
then carry off the rock particles. 

C. Erosion by Jce 

1. Glaciers are huge masses of ice formed where 
the climate and weather are very cold. 

2. The moving mass of ice is called a glacier.* 

3. Valley glaci»::rs are glaciers formed in moun- 
tain valleys where snov/ remains the whole year. 

D. Erosion by Wind 

1. The chief work of wind is to carry away loose 
bits of soil and rock* 

a. Over a long period of time, wind can blow 
away all the loose material from a desert 
floor leaving cnly a bare rock behind. 
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2. The wind can also deposit materials , especially 
when it slows down, 

III. Soil 

A. Soil is formed from rocks. 

B. Different kinds of rocks make different kinds of 
soild. 

C. Soil is important because plants and and etmimalQt 
depend on matter in the soil. 

D. There are mf^ny kinds of soil. 

1. Sandy soil has nm»tXy sand in it, together 
with a little «lay, and it contains almost M 
humus . 

2. ciay soil has mostly clay in it together with 
a little sand and humus. 

3. Loam is soil that has proper amounts of gravel, 
sand^ and clay in it, together with lots of 
humus . 

a. It is usually dark brown or black in color # 

b. Loam is the best soil for most crops. 

E. When living things die and decay, minerals may 
return to enrich the soil. 

F. Man's future depends on how well he cares for good 
soil. 

IV. Weather 

1. Changes in the air make the weather. 

2. Sun, water, and air help to ma]ce the weather. 

3. The sun plays the most important part in 
making our weather. 

a. The sun heats the earth and the earth 
heats the air above it. . 

b. Warm air rises. ^ f 

c. Cool air moves in when warm air rises. i 

A. Wind 

1. Air that moves is called wind. 

2. Warm air and cool air moves from place to place • 
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B. Kinds of Winds 

!• Winds are named according to hov; hard the wind 
is blowing. 

2. When the air does n#t move at all we say it is 
calm , 

3. when the wind moves the leaves or trees just 
a little, we call it a gentle breexe. 

4. When the wind blows the lc?aves from the trees 
and form little waves in the water, we call it 
a fresh breeze. 

5. When the wind bends small trees and walking . 
is difficult, we call it a strong wind. 

6. When the wind moves large trees, we call it 
a high wind. 

7. When the wind blows down trees and does damage* 
we call it a gale. 

8. Warm wet air rising from the sea may cause a 
vex-y strong wind called a hurricane. 

9. The strongest of all wind is a tornado. 

10. A very strong wind called the jet stream moveci 
higli above the earth. 

C . Water 

1. Water helps to make changes in the weather. 

2. Water is always in the air around us even when 
we can't see it. 

3. The form of water that we can't see is called 
water vapor. 

4. When water changes from a liquid into an in-^ 
visible gas called water vapor, this change is 
called evaporation. 

5. IIuiTiidity refers to the water vapor in the air. 

6. When water vapor changes into a liquid, the 
change is ca 1 led condensation . 

D. Water Cycle 

L. All the water on earth is constantly evaporatip^g 
to form water vapor. 

2. This evaporation takes place from the surfaces 
of the oceans, lakes, ponds, reservoirs, 4Uid 
rivers . 

3. This water vapor is constantly condensing back 
into water again. 

4. This process of evaporation and condensation 
goes on in a continuous cycle, called the water 
cycle. 
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1. Clouds are made of little drops of water. 

2. Clouds r are formed when a mass cf air is cooled* 

3. We name clouds by this shape. 

4. Sometimes clouds help us tell what kind of vaatUtr 
we will have. 

5. Cumulus clouds are heaped up masses of clouds*, 

€. Some cumulus clouds called "thunderheads* may brl» 
storms, 

7. Cirrus clouds are high, .air weather clouds,. 

8. Low stratus clouds mean that rain may be comlag. 

9. Numbus clouds are dark storm clouds. 

Water in the air. 

1. There are many forms of water in the air» 

2. Precipitation refers to all forms of moisture that 
fall from the atmosphere, 

3. Rain, drixzle, sleet, and hail are forms of pr^dif^il 
tation because th«y fall from the atmosphere, 

4. Dew, frost, £og, and clouds are not forma of 
prec ipi tation • 

5. According to scientists that study the weather 
these are forms of condensation, 

C. Pain is formed when little drops of water cone 
together and form large drops. 

7. Rain is the water that falls from a cloud, 

8. Dew i3 formed when moist air condenses on cool 
surfaces^ 

9. Snow is water vapor that freeres before it faXla* 

10. Frost is water vapor that has condensed and froiad 

on cold objects. 

11. Sleet is part rain and part snow. 

12. Hail is froxen raindrops. 

13. Fog is a cloud that comes down, so low that it tOUoH^ 

the ground. 

14. Thunder is the sound produced by the rapid heatimf 
and expansion of the air through whtoh lightaaing 

passes. £ 

Weather Forecasts I 

1. Meteorology is the scierlce that deals with tha 
study of the weather. ^ 

2. A meteorologist is a pe;f'Son who studies and fora* 
casts the weather. 

3. A thermometer is used to measure the temperatura of 
the air. 

4. The barometer is used to measure air prasaura* 

5. A wind vane is used to measure wind direction. 

6. A hygrometer is used to measure relative humidity « 



An anemomet r is used to measure wind speed or 
velocity. 

The rain gauge measures the amount of a rainfall # 
Keeping a -weather chart can help tell what the 
weather may be like. 

Main is constantly trying to control the weather. 
By dropping small particles of dry ice, silver 
iodide^ or other crystals into three clouds, man 
has caused some of the cloud droplets to become ice 
crystals. 

When the ice crystals are large enough, they, fall 
as sncw» 

This snow turrs to rain when it falls into low, 
warmer air* 
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Astronomy — The motion and path of celestial bodies are 
predictable. Everything in the universe is in motion. 

A. The Sun and other Stars 

!• Everything in the solar rystem is moving with thm 
sun as it moves in space. 

a. Planets, moons, and other bodies in tne solai: 
system revolve around the sun. 

2. The sun is a medium sized star. 

3. The sun is the largest body in our solar system. 

4. The heat and light from the sun warm and light the 
bodies of the solar system. 

a. Some of the sun*s heat and light reaches beyond 

our solar system to other bodies in our uni- 
verse. 

5* The sun only seems to move across the sky. 

6. There are many stars. 

7. We believe the stars are at a great distance from 
the earth. 

8. The movement of stars denotes the passing of time^ 

9. The Big Dipper seems to change its position because 
of the earth's revolution. 

B. Planets 

1. We believe planets move around the sun. 

2» There are nine known planets: Mercury, Venus i 

Earthy Mars, Jupiter, Saturn, Uranus, Neptune, 

Pluto. 

a. There may be more hot yet discovered. 

3. Planets are alike in some ways. 

4. Planets differ in some ways. 

5. Planets have days and years, as Earth does, but 
they are of different lengths. 

a. The reasons that the planets have days and 
years are the same for all nlanets. 

6. There are moons of planets, planetoids, comets ^ 
and meteors in our solar system. 

7. If there is life upon other planets r it might 
differ from life upon Earth since conditions on 
each planet differ. 



The Earth 

1. The earth is a planet which travels around tha §\jl/f^^ 

2. The earth is composed of three spheres: a solid 
sphere, a liquid sphera, and a caseous spherttt 

a. Earth* 3 solid sphere is the heaviest of the 
three • 

b. The lithosphere is all one huge piece, even 
though about 3/4 of its surface is covered 
with water. 

c. The three spheres of Earth intermingle: 9Mf|l« 
liquids, and solid mix together a great de4l)i 

3. The three sphered of Earth are held together by 
gravity. 

a. Gravity pulls everything toward the center Off 
the earth' ^ solid sphere. 

b. Things fall because the earth pulls them <LoWf^^ 

c. Things roll or slide down a slope becaue«i t^f 
earth pulls them. 

d. The earth's pull can harm us, however, we cifk 
use the earth's pull in a great many ^aye« 

e. It is more difficult to carry things up than 
down because of gravity. 

f. The earth may pull with a different ferae on 
different things. 

(1) we measure the earth's pull with scaXM» 

(2) Weight is the measure of force with vHifRll 
gravity pulls on an object. 

(3) When equal volumes of different an^^^anim 
weigh different amounts, we p^'^ they h^ffi 
different densities. 

(4i The earth rotates on its axis. 

(a) The earth rotates on its axis from 
west to east. 

(b) We measure time by the earth 'fl irotH^ 
tion. 

(c) We explain the motion of the start ^ 
s\m, and mcon across the sky eao}?. 
day as being due to the rotation of 
the earth. 

(5) One side of the earth faces the sun 99 
rotates J the other side is always froi^ 
the sun and in the earth's shadow. 

(a) The rotation of the earth brings ddjjf 
and night. 

(b) The earth makes one complete turn in 
one day. (Rotates once in a day) 

(c) Twenty- four hours make one day* 

(6) The earth revolves around the stin. 

(a) The earth meikes one revolution aroui\A 
the sun in about 365 days, or one 
year. 
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(7) Clocks and calendars are used to tell 
time. 

(8) The earth is divided into time lines 
(longitude) • 

(a) There are twenty-four principal me- 
ridians, or lines of longitude* 

(b) One hour elapses as a principal me- 
ridian moves to the position of tJie 
next principal meridian. 

(9) Life upon Earth has evolved to its present 
state because of the conditions which 
exist on this planet. 

(10) Neither moon nor earth has its own light. 

D. Moon 

1. The moon is round like the earth. 

2. The moon is smaller that the earth. 

a. The moon is 1/4 the size of earth. 

3. The moon travels around the earth. 

a. The pull of the earth keeps the moon on its 
path around the earth. 

b. The moori moves around the earth once every 28 
days . 

4. The moon shines because it reflects light from the 
sun. 

a. The changes we see in the lighted part of the 
moon are caused by its changing position rela-* 
tive to earth and sun as it revolves. 

b. Craters, mountains, and valleys on the moon 
make the shadows we see . 

5. There is no living thing on the moon. 

E. Comets 

1. A comet, like the moon, may travel in a predictable 
orbits 

2. Seme comets do not return. 

3. The orbit of Halley's comet is an ellipse « 

4. Newton thought the pull of gravitation extended 
beyond the Earth to the moon. 

5. An object in motion tends to move in a straight 
line. 

6. The pull of gravitation between Earth and moon 
shapes the moon's orbit around the earth. 

7. Meteors may be fragments of disintegrated comets. 

8. The head of a comet is a mixture of ice and rock. 

9. Meteors don't appear at regular times. 

10. Friction of a meteor against the atomsphere results 
in the light. 

11. The shape of orbits and the position of bodies in 
space are predictable. 
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12. Prediction should be based on understanding, 

13. The gravitational pull of Jupiter may affect 
Halleys comet. 

II. The Earth is made up of air, water, and land. 

A* Land 

1. The earth has an outer crust. 

a. The land is the crust of the earth. 

b. The outer crust of the earth consists of bed- 
rock and mantle rock. 

(1) The crust is soil and rock. 

2. Non-living things of earth are minerals. 

a. Rock is made up of minerals. 

b. There are different kinds of minerals. 

c. Minerals take the form of crystals. 

(1) A crystal is a regularly shaped mineral 
having angles and flat surfaces. 

d. Many substances solidify into crystals. 

3. There are three kinds of rocks: 
igneous , sedimentary , metamorphic • 

a. Different kinds of rocks are formed in different 
ways . 

b. Rocks are being made in bodies of water. 

(1) Sandstone and shale are two kinds of rock 
that are made under water. 

c. Some rocks are made deep in the ^^arth. 

(1) Granite is one of them* 

(2) Granite was once so hot it was liquid. 

(3) Granite has crystals of quartz in Itr 
(a) It may also have mica in it. 

d. Coal is a useful rocV , 

(1) Coal is formed from decayed plant life 
through a process of heat and pressure 
spanning millions of years. 

(2) There are 2 main kinds of coal; anthracite 
and bituminous coal. 

4. The inside of the earth is hot. 

a. Hot molten magma collects in pools deep with- 
in the earth. 

b. Magma sometimes breaks through the ground for.rt- 
ing a volcano. 

5. Rocks break down into soil. 

a. Soil is very important to us. 

b. Wind and water help break up rock. 

c. Rocks are changed and worn as time goes on. 

d. Such forces as wind, weather, and water wear 
rocks away. 

(1) Some surfaces becorre hotter in sunlight 
than do other surfaces. 



5 



e. Rocks tell us something about the history of 
the earth. 

f. The expansion of freezing water breaks down 
rocks . 

(1) Expansion of water as it turns to ice has 
great force. 

7. Air extends out into space for a 1,000 miles and 
more, becoming thinner with height. 

a. No one knows where the atmosphere ends. 

b. There is much to be learned about the atmospnere. 
(1) Scientists continue their search for addi- 
tional information . 

8. Beyond the earth's atmosphere, there doesn't seem 
to be any fluid friction. 

C . Water 

1. Scientists who explore the oceans are oc^onographers. 

2. The oceans contain many things which man can use, 

3. Ocean currents influence weather and climate. 

4. The ocean floor is much like the surface of the 
land. 

5. The seashore is a place of change and unrest. 

6. The rise and fall of the ocean are known as tides. 

a. The pull of the moon and sun causes the tides. 

b. The tide rises or falls about every six hours. 

c. There are spring tides and neap tides. 

7. An iceberg is a large block of ice floating in the 
ocean. 

a. Icebergs are formed when huge pieces of ice 
break off glaciers that extend into the sea. 

b. Most of an iceberg is submerged beneath the 
surface of the water* 

8. Warm water rises because it expands. 

a. Cold water sinks in warm water. 

b. Warm water rises in cold water. 

9. Water containing dissolved substances is heavier 
than pure water. 

10. Water is a component of all organisms. 

11. The water supply is the result of the cycle of 
evaporation and condensation. 

12. Different processes are used to purify water. 

a. Sand can be used to filter some materials out 
of water, 

13. The water table marks the water level in soil. 
Ill, Weather is a condition of the atmosphere. 

A. Wind 

1, Wind brings changes in the weather. 
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2* Unequal heating of the earth's surface causes 

rising and falling air currents. 
3. Many local winds are the result of unequal heating 

of the earth's surface, 
4* Wind is air in motion* 

5* Rising air currents cause certain types of clouds 

and local storms. 
€• Warm air is forced upward by cooler air surrounding 

it. 

Precipitation is an important condition of weather* 

1. Precipitation is water that falls to earth in the 
form of rain, snow, sleet, hail, or dew* 

a. Rain sometimes falls on the desert. 

2. Water vapor in air can be changed to water. 

a. Water vapor condenses when cooled. 

b. Condensation gives up heat energy. 

c. Rising air cools and its water vapor condenses 
to form a cloud. 

d. Rain forms as cloud droplets come together into 
larger drops of water* 

e. Condensation can produce rain. 

(1) Cloud droplets are formed by the cooling 
of water vapor. 

(2) Cloud droplets collide to make rain drops. 

f. Ice specks melt to make raindrops. 

g. When water molecules in the air are cooled, 
they become closer together and are visible. 
(1) They condense. 

3. Desert rainwater dries up or drains away swiftly. 

a. Water evaporates to become a gas, water vapor. 

b. Water becomes an invisible gas and returns to 
a liquid. 

(1) Steam is invisible. 

c. Evaporation is explained by the molecular 
theory. 

d. Evaporation takes heat energy. 

4. Meteorologists' keep accurate measurements of pre- 
cipitation. 

a. The water supply is the result of the cycle of 
evaporation and condensation. 

b. Ocean currents influence weather and climate* 
c» Weath'^r occurs as a result of changes in the 

troposphere. 

d. Heating of land and water surfaces causes air 
to be unevenly heated. 

(1) Scientists use the thermometer to measure 
the temperature of the air. 

(a) The thermometer is an instrument of 
science. 

(2) The temperature of the air influences 
weather. 



e. New knowledge of the atmosphere will greatly 
assist men in exploring weather changes^ 
making long range weather predicitons^ and 
enlarging the possibilities for further safe 
exploration of regions beyond earth, 
ID Men can use what they learn about the 

weather to help them plan their daily 

lives • 



Travel and Exploration 

A. Aviation 

1. There are many types of airplanes developed for 
different uses. 

2. Airplanes need energy to fly. 

a. Gravity tends to pull an airplane down. 

b. Lift causes an airplane to rise. 

c. Thrust moves an airplane forward. 

d. Drag tends to hold an airplane back. 

e. When the Speed of air increases, the pressure 
of air becomes less. 

f . The forces of gravity^ lift/ thrust^ and drag 
are balanced when the airplane levels off in 
eteady flight. 

3. Airplanes are controlled by three sets of surfaces* 

a. Airplanes are controlled by rudders^ elevators, 
and airlerons. 

b. The airlerons control the banking of an air- 
plane. 

c. The elevators cause an airplane either to climb 
or to descend. 

d. The rudder causes an airplane to turn to the 
right or to the left. 

e. The rotor of a helicopter controls its move- 
ments. 

1. A helicopter can hover in the air. 

4. Jet propulsion gives a jet airplane its thrust, 
a. Escaping exhaust gases create jet propulsion. 

5. Airplanes and gliders have wings. 

6. Weather is important to airplane pilots. 

B. Space is beyond the atmosphere. 

1. Space goes on fo^ Millions of miles. 

a. Men are now exploring space. 

b. Man uses instruments to advance his knowledge, 
of our solar system and regions beyond it. 

(1) Data gathered from advanced and precise 
instruments are carefully recorded and 
studied. 



A hypothasli is based on observation and 

analysis of object? and events; it determinef 

the design of the investigation* 

(1) A hypothesis must be tested with «vid«no«# 

As new modes of travel and new technical ia<- 

strunents are employed ^ there is reason to p^t 

confidence in the findings reported. 

Much remains to be found out about oar solar 

system* 
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Life Science 

Living Things 

A. Living things are made of cells. 

1. The structure and growth of cells varies according 
to the functions of cells in the living thing • 

B. A living thing needs food for growth. 

1. A living thing grows by cell division* 

C. Living things are part of the environment. 

1. The environment of a living thing includes all 
surrounding conditions that affect its growth* 

2. Ecology is the study of the relationship of living 
things to each other and to their non-living envir- 
onment. 

D. A living thing is adapted to a special environment. 

1. A difference in environment affects the kinds o£* 
living things that are adapted to a region of the 
Earth's surface. 

2. A living thing is dependent on all the conditoni 
and all other living things in its environment. 

3. The inherited characteristics of a living thing 
can develop only in the kind of environment in 
which the growing plant or animal can interchange 
matter and energy with the environment. 

a. Through the action of bacteria and other or- 
ganisms, that matter of once living things ie 
returned to the environment. 

4. Living things are interdependent with one another 
and with their environments. 

5- Many living things too small to be seen without a 
microscope are called microorganisms. 

E. The struggle to survive is a sharp one among living 
things. 

1. Changes in living things are continual. 



2. Left undisturbed/ a community of living things 
tends to stabilize itself • 

a. Sudden events such as floods or fires, causes 
communities to change. 

Living things adapt themselves to the changing 
conditions at the seashore* 

Plants 

A. Structure— Plants survive because of structural char- 
acteristics . 

1. Moss is a tiny plant. 

2. Bacteria are tiny plants. 

3. Yeast is a microorganisma. 
4^ Plant roots hold soil. 

5, Cover crops (ie-grass) hold soil. 

6. Trees hold the soil with there roots and they pro-- 
vide cover. 

B. Classification — Plants are living things, 

1, Dependent plants (Non green plants) 

a. All living things in a community depend upon 
green plants for food* 

b. Non-green plants are dependent on green plants 
or their products for food. 

c» Green plants are dependent upon animals in its 
environment, 

d. Yeast is a dependent plant. 

e. There are 3 main kinds of bacteria: bacilli, 
cocci p sprilla, 

2. Independent Pleints (Green Plants) 

a. Green plants get the matter for growth from 
soil and water. 

b. Green plants use energy from their own foods 

and from inorganic substances in the environment* 
c* Green plants give off oxygen in light and take 
in carbon dioxide. 

Life Activities 

1. Nutrition 

a. Water enters plant stems. 

b. Water rises up special rc^gions in plant sterna* 

c. Some of the water that erters the leaves of 
plants evaporates into the air, 

d. Soil chemicals dissolve in water and enter 
plant roots o 

e. Cactuses have special ways of obtaining water. 

f. Yeast uses sugar for food, 

g. Matter from the environment is used for growth 
by cells of green plants and all other living 
things . 



ho Minerals important for plant growth are found 
in soil water* 

i. Different parts of a tree grow at different rates. 

j, Pleints obtain food materials from soil and 
make and store food, 

k. Plants obtain their needs from their environ- 
ment, 
2. Reproduction 

a. Plants reproduce themselves* 

b. Moss has spores instead of seeds, 

c. Yeast reproduces by budding and fission. 

d. Seeds transmit the characteristics of parent 
plants * 

Conditions for life-green plants need the right con- 
ditions for growth, 

1» Plants need water. 

a. Water in plants often has sugar dissolved in 
it. 

2. Plants have life cycles adapted to growth in their 
environments . 

3. Desert plants need little water, 
a. Desert plants store water. 

4. There is a great variety of plants living on Earth. 

a. Many plants and animals live together in com- 
munities . 

b. Life in a plant and animal community is inter- 
related. 

5. The amount and kind of light energy received affects 
the ability of green plants to make food and to 
grow. 

6. Tiny plants known as plankton grow by the thousands 
in large bodies of water. 

7. The action of decay returns to the soil compounds 
essential to growing plants. 

3. Plants and animals are dependent on each other. 

9. Many kinds of plants are found in the polar regions. 

Change — Adaptation 

1. Different plants are adapted to different environ- 
ments. 

2. Plants of the Artie and Antarctic have adapted to 
the cold and snow. 

3. Plant life upon Earth is abundant. 

4. Plants are adapted to where they live. 

5. Plants have developed certain adaptations which 
serve as protections. 

6. Plants of the desert adapt themselves to the environ- 
mental conditions. 
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F. Conservation 

1. The abundance of plant life is a kind of protection 
for plants . 

2. Tough ste:rs and bark are protections. 

3. Spines and thorns are protections. 

4. Producing many seeds or spores is a protection. 

5. Dispersal of seeds is a protection to plants. 

6. Roots are a protection to plants. 

7. Leaves may be a protection to some plants.. 

8. Man protects some plants. 

9. Some plants are helpful to man for food and for 
shelter, 

a. Plar ts contain vitamins and minerals needed 
for g r ov rh and health. 

b. Plants contain sugar and starch needed for en- 
ergy. 

10. Plants reduce erosion. 

11. Irish moss provides a shelter for animals of the? 
sea. 

II. Animals 

A. Structure 

1* A turtle's shell is part of its body. 

2. Snakes have bones. 

3. Mollusks have soft bodies; most of them ha\'e hard 
shells . 

4. Feathers help keep birds dry and warm. 

5. Rodents have chisel'-like incisor teeth. 

6. Skunks have sharp, pointed teeth. 

7. Woodpeckers have chisel-like beaks and spearlike 
tongues. 

3. Sapsuckers have brush-like tongues. 

9. Bones, muscles, and tendons support the body. 

10. The digestive system changes foods so they ca^i be 
used by the body. 

11. The circulatory system carries blood and food ma- 
terials to all parts of the body. 

12. Many animals have muscles. 

13. Muscles make the parts of our body move, 
a* Muscles pull but don't push. 

14. The body is built axound a framework of bones 
called a skeleton . 

a. Some bones move, others don't. 

B. Classification 

1. There are many kinds of animals. 

a. Insects 

b . T^phibians 

c. Birds 
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d. Fish 

e. Mollusks 

f . Microscopic 

g. Plan treating manuals 
h- Flesh-eating nammals 

2 Manmals are animals vhich have hair or fur, feed 
milk to their young, and breathe with lunqs, 
a. Skunks are fur bearing animals that feed their 
younry on milk , 

3. Gnawin^j animals are rodents. 

a. Beavers are rodants that cut down trees to 
make dams and lodges . 

b. Rats, mice, prairiedogs, rabbits, porcupines^ 
squirrels , and chipmunks are rodents • 

4. Turtles, snakes, alligators, and lizards are rep- 
tiles . 

5. Mollusks ha5/e soft bodies; most of them have hard 
skeletons . 

a. Som.e mollusks have one -part shells; others 
have two ~ pa r t s he 1 1 s . 

6. Animals whose blood changes ics temperature with 
the temperature of the air are called cold-blooded. 

7. Animals whose temperature stays the same are warm- 
blooded . 

Life Activities 

1, Nutrition — ?inimals need food to grow, 

a. Woodpeckers eat insects from trees. 

b. Sapsuckars get their name from eating sap from 
trees, 

c. Turtles feevd upon small living animals and some-- 
times upovi vegetation. 

d. Snakes feed on animals which they swallow whole. 

e. Houseflies feed on animal wastes and hiiman 
food, and often carry bacteria filled bits of 
the former food* 

f. Some n\Ooquitoes feed on plant iaices; only 
female mosq.iitoes live on bloc^d. 

g. Foods for birds -^re often scarcer in winter 
than in summ.er. 

(1) Some birds find insecT:s in winter. 

(2) Some birds find seeds and fruits for food 
in winter. 

h. Desert animals get water from food they eat. 

i. A rumber of animals make use of the sugar ir. 
sap. 

j . A:iimal£ need food to keep alive and continue 
the species . 

k. Some animals prey upon other anim.als and use 
tham for food. 

(1) Snails eat tiny v:ater plants. 
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m. Man uses plants and aniriLals for food* 

(1) A proper balance of food is necessaxy to 
gt:t daily ri'becls: . 

(2) rood provides the energy that proda::e£ 
nusculai motion , 

2 • Reprud Jctior.-^/iTinials reproduce 

a. Evary species of animal has a life cycle in 
V7hich the has\\0 patt<:;rn of clevelopi>\cr-t (sue- 
ce3sive chances in s true cure f torn egg to adult) 
is repeated over and over again. 
The life cycle of a salmon is completed after 
the egg 3 hatch and the younc salmon return tc 
salt water to develop into adult salmon. 
(1) The salmon's life cycle is repeated. 
House flies and mosquitoes go through four 
stages in thsir life cycles • 

(1) The larva, or maggot ttage, of houaeflits 
is often spent in the waste of aiiiraals, 
including those of man, 

d. Caterpillars are young butterflies ana moths, 

(1) They don't look like the parents. 

( 2 ) They change as they grow . 

(3) £oiT\e cater jdllars spiix cocoons. 

( 4 ) No th^ cosae f r 0;n cocoons . 

ib) Butterfly caterpillars don't spir co::oons. 

e. Young frogs and toads do not look like their 
parents when they hatch. 

(1) They also change as thay grow. 

f. Fish, turtles, and birds look like thair parents 
when they ha tcr: . 

g. Turtles lay their eggs in soil and give, no fur- 
thsr care to the eggs or the young. 

h. Some snakes lay eggs; some keep the €:gg£ inside 
their bodies until they develop, 

i . Snakes shed ti^eir skins in one piece. 

D. Conditions for life 

1. Itoang v/ooJpeckers are helpless and need to be cared 
fox b> their parents. 

2. Sou\e animals survive better by living in qroupt. 

3. Some animals survive by living alone. 

4. /.nimals compete with each other. 

5. Animals have certain habits which help them to 
sur\ iva . 

fc. Animals depend on other living things in various 
ways . 

7. Some bacteria liv^ in hxmans and give off poisons 
that harT^\ hu nans . 

8, Immature mosqiaitoes live in water. 

A body mu£t be taken care of to keep it working 
properly. Grood health needs: fresh ait, exercise, 
^nd re^t. 
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10, Animals need air, water, and food, 

11. Life in a plant and animal community is inter- 
related. 

12. Tiny animals known as plankton grow by the 1000*8 
m large bodies of water, 

13, /Vniraais are aoundanc, 

a. There is infinite variety in the animal kingdom^ 
1^. Some animals protect their young by giving them care. 

15. wild animals must be able to obtain food and find 
protection or they die. 

16. An aquarium is a home for water animals, 

a. In an aquarium, animals and plants help each 
other, 

17. Many animals live together in a social organization, 
a. These are social animals, 

18. Some ariimals live together part of the time. 

a. These animals are partly social in their habits, 

19. A few animals live alone all^ or most, of the timri, 
a. These are solitary animals. 

20. The social orgaization of some groups of animals 
is highly complex. 

21. Man is a social being. 

22. Man's social life differs markedly from the social 
life of bees, ants, and other animals. 

23. There are advantages and disadvantages in social 
living. 

24. High tide brings food to animals of the seashore. 

25. Some seashore animals can live in the water or out 
of the water. 

26. Mollusks can be found in both salt water and fresh 
vater. 

27. Many kinds of plants and animals are found in the 
polar regions » 

E. Changes — Adaptations 

1. Living things adc- pt themselves to the changing 
conditions at the seashore. 

2. Aniii\als of the Artie and Antarctic have adapted to 
the cold and snow. 

3* Each animal has certain adaptions which aid in 
its survivals 

4. The adaptations of each animal are suited to that 
animal and are not necessarily good for any other 
animal . 

5. These adaptions help an animal to be suited to its 
particular niche in the environment. 

6. Animals survive because of structural character- 
istics and habits. 

7. Turtles try to escape danger by diving into the 
water or by withdrawing into their shells. 

8. Porcupines dapend on their quills for protection. 



9» Most animals are adapted to chiefly a land, water, 
or air environment. 

10. AnimalF ot tne aeserc aaapr triemseives to tne en- 
vironmental conditions , 

11. Protective coloration helps to guard an animal 
against its enemies • 

12 . Migration is one way animals are able to survive. 

a. Some birds fly to warmer regions in winter. 

b. Some birds are adapted for winter conditions • 

c. Wild mallard ducks are adapted to an annual 
cycle of migration, 

d. Scientists have ideas about the reasons for 
migration but they aren't proved. 

In winter, many birds from the northern states 
migrate to southern states . 

f. Some mammals and butterflies migrate. , 

13. Hibernation is a way animals are able to survive, 
a. Some animals hibernate all winter. 

14. By using his brain to modify the environment, man 
is able to live in environments to which he is not 
s tr uc tur a 1 ly adapted . 

a. Knowledge of concepts, whether obtained by 
trial and error or by investigation has been 
essential to keeping man alive. 

b. In order to progress^ man makes changes in the 
natural comm.unity of living things. 

c. Our behavior tells much concerning the way we 
think and feel about our environment. 

15. ?jiimals are adapted in different ways. 

a. The embryonic structures are social adaptations. 

b. In both structure and behavior (migration) thv? 
duck is adapted to r ca e. vironment . 

c. All organisms have inborn behavior that adapts 
them to their environment . 

1, Behavior may be inborn or learned. 

Conservation 

1 . Some animals are useful or harmless . 

a. Skunks are relatively harmless. 

b . Porcupines are relatively harmless . 

c. Some animals are used for their food, 

d . Some animals are used for their fur . 

e. Some animals are used for work. 

1 , Some useful animals kill harmful animals . 

g . Most woodpeckers are helpful . 

h. Mo.^t birds are useful because they cat insects 
or weed seeds* 

2. Some animals are harmful. 

a. Sapsuckers are the only woodpeckers that can 
harm trees. 

b. The insects that bore into trees are harm^ful. 



c. Mosquitoes uiismit certain diseases when th«y 
feed first on sick people and then on healthy 
people. 

Many of the acts of man are the result of rational 
thought • 

a, Man should study the interrelationships within 
a living community before making changes in the 
environment . 

We can prevent the spread of disease by house- 
flies by destroying the places in which they 
breed, by keeping them from our food and by 
properly disposing of our body wastes, 
c. We can help prevent the spread of diseases by 
m.osquitoes by keeping them from biting sicX 
people . 

We should learn to study and enjoy living things 
in their natural surroundings. 
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Structure of Matter 

A. Definition of Matter 

1. Materials mxm matter. 

2. Matter is anything that occupies space and hB9 
weight . 

3. Matter is of many kinds. 

4. Matter is molecular in nature. 

5. Matter is made up of tiny particles having dlff<iirf||t 

arramgements . 

B. Elements 

1. Substances have properties that distinguish thMlf 
from one another. 

2. A substance may be recognized by its properti^t* 

3. Matter is ccnposed of tiny particles called nollh* 
cules. 

4. The molecules in an element are alike. 

5. An element is made up of one kind of ato^n. 

C . Compounds 

1. A compound is made up of more than one alament. 
a. The molecules in a compound are different* 

D. Mixture 

1. Matter is not all molecular. 

2. Air is a mixture of gases. 

E . Atoms 

1. Molecules are often comi^osed of smaller particles 
called atoms. 

2. Molecules are composed of one or more atomic 

3. Molecules and their atoms are in constant motion. 
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F. States of natter 

1. The three stacr^ of matter are solid, liquid , and 
gas . 

2. Solids tend to keep tiioir shape. 

3. Liquids take the shape of the container they are 
in. 

4. Gases spread out and fill whatever space is avail- 
able. 

5. tJater vapor : the gaseous form of water. 

6. Air and water cannot occupy the same space at the 
same time. 

7. Ice is not as dense as liquid water; ice therefore 
floats in water (an iceberg) . 

8. Matter can be changed from one form to another, 
a* Matter changes its state and form. 

II. Changes of Matter 

A. Physical and chemical change 

1. VJhen matter changes from one form to another ^ the 
total amount o,"^ matcer remains unchanged. 

2. Tlon-living things change chemically and physically. 

3. Physical and chemical changes are taking place all 
the time. 

a. Acids turn blue lithmus naper pink. 

b. Alkalis turn pink iithr^us paper blue. 

4. Physical cha::\es include dissolving, evaporating, 
condensing, and freezing. 

a. A change frcTi one form to another vrithout be- 
comin'7 a d ' erert substcince is a physical 
cl^anne • 

b. VJa'^er und^.- qooii a Dh^ sicui change when it 
Troc^i^:; from a licjuid Into ice . 

5. Changes t t make n'.^v; s^' .stances are chemical 
changes » 

a. In a ch n.ical change, atoms react to produce 
a chanqo in molec.'ule.D* 

6. floating and cooling of substances causes them to 
change in forr.. 

a^ Most substances expand when neated and contrast 
when cooled. 

B. Solutions and Suspensions 

1. Many sul^^stances dissolve in water « , 

2. ?^hen the water in a solution evaporates, the sub- 
stances dissolved in tho. water do not evaporate. 

3. Substancei5 in solution pass through s filter, fine 
particles mixed in vjater don't go through a filter, 
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4* Substances sometimes come out of solutions as 
crystals. 

5. Air can be collected and cleaned by the displace- 
ment method, 

C» Molecules 

1. Non-living things are made up of molecules. 

2. Molecules are constantly moving. 

a. Heat makes molecules move faster • 

b. Molecules of substances move more rapidly 
when heated and less rapidly when cooled. 

3. Molecules of substances interact ♦ 

4. Molecules ccui be moved around to form compounds 
or to obtain elements, 

5. Energy is released during a molecular change. 

D. Oxidation 

1. Iron and oxygen combine to form iron oxide, rust. 

2. Oxygen rusts iron more quickly than air does. 

3. As iron rusts ^ the air in a closed container di- 
minishes. 

a. Some molecules of air seem to disappear when 
iron rusts. 

4. Carbon dioxide and water are products of burning. 
III. Energy 

A. Relationship of Matter 

1. When energy changes from one form to another, the 
total cimount of energy remains unchanged. 

2. A loss or gain of energy affects molecular motion. 

B. Light — Light is a form of energy. 

1. Light comes to us from the sun and other incandes* 
cent substcinces. 

2. Light can be reflected and absorbed. 

a. Objects become visible as light is reflected 
from them to the eye. 

b. We see most objects by reflected light. 

c. Reflected light must reach the eye to be seen* 

d. There could be no color without light. 

(1) White is a combination of all colors. 

(2) Black is the absence of color. 

3. Light travels in straight lines. 

4. Light can travel through space • 



ERIC 



5. Light may be bent as it: passes through certain 
material, 

a. Light rays can be bent by lenses. 

b. A convex lens bends light to a focus • 

(1) A hand lens can magnify, prodxrce au 
image on a screen, and make distan^^ 
things look smaller and upside dow/.. 

(2) Magnifying lenses are thicker in tho 
center than around the edges, 

(3) Magnifying lenses are used in many 
devices that produce images. 

c. Light may be bent as it enters or leave ; 
watef • 

6. Light energy may be released by a chcntica^ 
change . 

a. The light energy of a candle comes fron 
paraffin. 

b. The light energy of a candle is prcdu^.. 
by chemical change. 

7. Chemical energy can become light energy. 

8. Light energy behaves sometimes and vi^vc s, sc-:ie - 
times as particles. 

9. Light can be polarized by certain material:* « 

a. The behavior of polarized light iP exp '^inrc 
by a wave model. 

Sound—Sound is a form of energy. 

1. Where there is sound there is movement, 

2. Sound is caused by something vibratinc. 
a» A vibration is a to and fro moveme^h. 

3. Sound waves are set in motion whea sorr.athii j vi 
brates. 

a. Sound travels in waves, by molecular moticri. 

b. Sound waves trsmsmit energy. 

c. Sound waves travel in all directiop^? -om 
their source. 

d. Sound travels by the motion of moi'^culos in 
air. 

4. Sound has to have conductors to travel on. 

a. Sound waves travel through many k.f-^d? of mate- 
rials. 

b. The molecular theory explains why soui.d traveli: 
better in a solid tham in a gas. 

c. Sound travels approximately 1,100 feet per 
second in air. 

5. Sound waves c£in be produced in different v^ays. 

a. The vocal cords in hximan beings produce sound 
waves . 

(1) Vocal cords stretched across the larynx 
vIBgAte to produce speech sounds. 



b. The ear is the organ through which sound vavas 
come to us. 

6. Sound can be absorbed. 

7. Echoes sxe caused by the bounce of sound. 

a. Echoes are reflected sounds, 

b. Sound that hits a wall can bounce back as an 
echo* 

8. Sound may differ in pitch, 

a. The pitch of a sound depends on the rate of tha 
vibr<:tions, 

b. Changing tha rate of vibrations changes tha 
pitch. 

c. The rate of vibration can be changed in differant 
ways . 

9. Sound may differ in intensity. 

10. Sounds may differ in quality. 

11. Sounds play a ver^' large part in making communication 
around the world possible. 

D. Heat comes from the sun, fire, electricity, and 
friction. 

IV. Forces and Motion 

A. Machines 

1. Machines help to make available sources of energy 
that assist man in his work. 

a. Men can use energy to a greater advantage. 

2. Rapid advances in forms of transportation have 
been made possible by the use of machinas. 

3» Machines work against the force of gravity. 

4. Machines overcome friction^ 

5. Some machines help to lift things* 

6. There are many kinds of n*achinea. 

7. There are six simple machines which are the lever, 
wheel and axle, wedge, incline plane, screw, and 
pulley. 

a. A lever is a simple machine. 

(1) There are three kinds of levers: first 
class, second class, and third class. 

(2) Each class of lever differs in the posi- 
tions of its force, fulcruti, and load. 

b. The wheel and axle is a simple machine. 

(1) Wheels are machines. 

(2) Wheels are useful. 

(3) We gain force by using a wheel and axle* 

c. The wedge is a sinple machine. 

(1) There are many kinds of wedges. 

(2) A wedge increases forces. 
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d. An inclined plane is a simple machine. 

(1) There are many kinds of inclined planes. 

(2) It is easier to move a load up an inclined 
plane to lift it. 

e. The screv^ is a simple machine. 

(1) The screw is a special kind of inclined 
plane, 

f. A pulley is a simple machine. 

(1) There are two kinds of pulleys: fixed 
pulley and movable pulley. 

(2) A fixed pulley changes the direction of 
force; it provides no gain in force. 

(3) We gain force by using a movable pulley* 
8. Simple machines are put together to make complex 

machines. 

a. Complex machines may be analyzed into two or 
more simple machines. 

b. Complex machines have many uses. 

B . work 

1. Machines work against gravity* 

2. A machine is a device that helps us to do work. 
3* A machine is something that makes work easier. 

C. Machines are tools. 

1. Men have made progress in using energy partly 

because they have been able to use tools and in- 
vent machines. 

D. Moving Objects — Everything in the universe is in 
motion. 

1. Moving things have energy. 

a. The energy of moving things depends on their 
speed . 

2. Moving things need space in which to stop. 

a. The greater the energy of a moving object^ the 
greater the distance needed to stop. 

b. A knowledge of stopping distances helps us txj 
be safe. 

(1) Accidents are usually the result of 
carelessness. 

3. Friction is resistance to movement encountered 
when two objects rub against each other. 

a. Friction is useful. 

b. Friction causes wear. 

c. There is more friction between rough surfaces 
than between smooth surfaces. 
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d. Men have found ways to reduce friction. 

(1) Friction can be decreased by using smooth 
surfaces, by substituting rolling friction, 
or by using lubricants. 

e. Men have found ways to increase friction, 
(1) Friction is increased when objects are 

pressed more tightly together. 

f . There is friction when objects are moved 
through water and air. 

g. Fluid friction is sometimes much less than 
sliding friction. 

(1) Fluid friction becomes greater when speed 
is increased. 

V. Gravity 

A. Inertia 

1. The tendency of objects to resist starting and 
stopping is called inertia. 

2. Objects at rest tend to resist starting to move* 

3. Objects in motion tend to resist stopping. 

4. See IV, D, 3. (Friction; 

VI. Forces of Fluids 

A, Characteristics of Air 

1. Air takes up space and has weight. 

2. Warm air expands. 

3. Cold air contracts. 

4. Warm air rises. 

a. Cold air tends to push up warm air and take 
its place. 

5. The draft in stoves and fireplaces and circulation 
of air in a room are usually du« to the upward 
movement of warm air as it is pushed up by cool 
air. 

a. A given volume of cold air weighs more than 
the same volume of warm air. 

6. Convection currents in a room provide ventillation* 
a. Convection currents are cold air replacing 

warm air. 

B. Make up of air 

1. Nitrogen is the most plentiful gas in air. 

2. About one-fifth of air is oxygen. 

3. Exhaled air contains carbon dioxide. 

4. Air contains oxygen and carbon dioxide which are 
important for life. 
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C. Measuring air pressure 

1, Gravity causes the air to have pressure, 

2. Pressure can be neasured by a barometer • 

VII, Electrical and Magnetic Forces 
A, Electricity 

1. Electricity is a form of energy, 

2. Klectricity has many uses: 

a. We use electricity to do work. 

b. The use of electricity has greatly changed 
man*s way of life, 

c. Electricity can be used to generate heat 
energy. 

(1) Electric current heats a wire. 

3. Electricity produces light and heat. 

4. An electric current is a flow of electrons, 
a. Electrons flow from a negative terminal 

to a positive terminal. 

5. An electric current flows only through a com- 
plete circuit, 

a. A switch closes a circuit. 

(1) Switches are used to make circuits and 
brecik them conveniently. 

b. There are two kinds of wired circuits: a 
series circuit and a parallel circuit. 

(1) The parts of a series circuit share 
electrons, if one light goes out, for 
example, all the lights goes out. 

(2) Each part of the parallel circuit has 
its own supply of electrons; one light 
may go out but the rest of the lights 
keep burning, 

c. A grounded circuit is a type of circuit where 
by a pipe or metal container is used for part 
of a circuit and takes the place of a wir«. 

d. Electricity from dry cells needs a complete 
circuit if it is to be used. 

(1) Dry cells may be connected so that the 
energy of the electricity is increased. 

6. A short circuit can be dangerous because it heats 
the wires through which a current is flowing. 

?• Electric energy is tramsforxned form other kinds 
of energy. 

a. A dry cell or flashlight battery is an excwi- 
pie of chemical energy being changed into 
electrical energy. 
8. Safety devices such as circuit breakers and fuses 
are used in buildings using electricity. Much 
remains to be learned about electrical forces. 
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B. Conductors 

1. Conductors and materials throuqh which electrons 
can flow. 

a. Substancos that carry electricity are called 
conductors . 

b. Metal carries electricity well. 

2. Nonconductors are materials thrciqh which electrons 
cannot flow. 

C. Insulation 

1. nany things do not carry electricitv well. 

a. Substances that don't carry electricity well 
are used as insulators . 

2. A lamp cord contains two v;ires, each wire covered 
with insulation and then the cord itself covered 
v;ith insulation. 

a. If insulated v/ire is used, covering must be 
removed from the ends of the wires. 

D. Magnetism 

1. Magnets arc ^ icces of iron thc«t attract other 
pieces of iron. 

2. Magnets are U3od in many vrays. 

3. }\an has been aware of maa v^tism for centuries, 
a. Much remains to be L ^,arnad al^outmaqnetism. 

4. Materials that are attr vcted by magnets are known 
as magnetic rraterials. 

a. The repulrion test ray '.h- used to determine 
whether a p.\oce of iron is a mtignet . 

5. Magnetism is ^:.:ie energy py,-^-\\ccr around a magnet. 

6. A magnet cr^n be rade wxth c^noth^r m?anet. 

7. Lodestones are natural magnets. 

8. A comnass needle is a .*agnot. free to rotate. 

9. Larth acts an a liuge maguet. 

E. Like and Unlike PoV ^ 

1. EacJi macnct has a nortJi and south pole. 

2. r^ike pole:: repel each other. 

3. Unlike poles attract each other. 

F. Electromagnets 

1 . An electromagnet is a temporary magnet, that is 
its magnetism can be turned on and off. 

2. Men have learned to make electromagnets by passing 
an electric current through a wire which is coiled 
around an iron core. 
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